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CONTROL MEASURES MEET CHALLENGE OF 
HEAVY RAINS 


Torrential spring rains dramatically spotlighted 
the value of erosion control in midwest and southwest. 
A round-up of field reports from a wide frontage 
firmly underscored all the forecasts that had been 
made as to the probable effectiveness of the coordin- 
ated program of the Soil Conservation Service in 
checking losses of soil and water. Dust Bowl meas- 
urements showed increased moisture storage, Corn 
Belt and Wheat Belt tabulations brought out greater 
detention of run-off—as a result of contour furrowing, 
strip cropping, terracing, grass-seeding, tree-planting 
and other measures. : 

H. H. Bennett, Chief of the Service, wired from 
Garland that erosion control practices on demonstra- 
tion areas in eastern Texas proved 95 percent effective 
in withstanding the impact of heavy rains with respect 
to preventing soil losses. This performance was in 
sharp contrast to what happened on unprotected 
neighboring lands, where another tragic chapter was 
added to the record of erosion. 


Grass Succeeds 


On the erosion experiment station at Tyler, Texas, 
Mr. Bennett reviewed the results of a downpour 
which was record-breaking as to intensity. Here soil 
was swept away from a cotton field at the rate of 63 
tons per acre, with 31 percent of the rainfall lost in 
immediate runoff, whereas under a shawl of grass in 
an adjoining field, soil held 100 percent, and the water 
runoff amounted to but 0.3 of 1 percent. 

Out in Iowa, where nearly 7 inches of rain fell in 
90 minutes, establishing a 50-year high mark, 12,000 
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unprotected acres gave up more than 2.5 inches of 
their best soil, according to R. E. Uhland, regional 
conservator. 

He wrote: 


Bridges were washed out, fences destroyed, livestock killed, and 
other property was severely damaged. Corn fields, plowed land 
and areas planted with grass mixtures this spring suffered the most 
damage. In many instances plowed fields, and particularly hill- 
sides, were washed to the subsoil. Some bottomland pastures were 
buried beneath two feet of soil from untreated, cultivated fields 
nearby. 

The land protected by erosion-control structures presented a 
sharp contrast. Terraced fields lost comparatively little soil 
because the water drained away slowly, leaving the soil in the 
fields where it belonged. Pastures and fields with cover crops lost 


(Continued on p. 7) 


SAVINGS-DEPOSITS OF MOISTURE 


At time of going to press, the best available estimate in- 
dicated that more than 2,000,000 acres in the five-State 
emergency area had been contour-listed previous to the rainy 
spell in May. This included operations in the demonstra- 
tion projects. 

Observations of moisture penetration showed that, 
roughly, 1 inch of additional subsoil moisture was re- 
tained as a result of the contour practice. 

The late report from H. H. Finnell, Regional Conserva- 
tor, comments: 

“This serves to wet -the soil slightly more than 1 foot 
deeper than was accomplished without contouring. 

“According to determined water usage for this area. 
this is capable of adding, if efficiently utilized, 3,600,000 
bushels of grain to the normal production and approxi- 
mately 500,000,000 pounds of additional protective 
residue for the prevention of wind erosion next spring and 
winter. 

“On the basis of recorded experiments, the surety of 
crop production has been increased about 75 percent.” 


DR.“ BENNETE #RATES 


That the most effective form of flood levee is a blot- 
terlike vegetative covering of farm lands was main- 
tained in an address by H. H. Bennett, Chief of the 
Soil Conservation Service, before the annual meeting 
of the New York State Society of Professional Engi- 
neers, May 23rd. 


Paying tribute to the intelligence and efficiency of 
the engineering fraternity in its long single-handed 
fight to protect life and property from the periodical 
threat of high waters, the speaker brought to his 
audience a conviction that erosion can be controlled 
at its source and the task of 
disciplining unruly streams 
of the Nation thus made 
easier. 

His words were particu- 
larly timely and effective 
because they were projected 
against the sounding board 
of Pittsburgh’s and Johns- 
town’s recent tragedies and 
to the accompaniment of torrential rainstorms and 
current floods in many scattered sections of the 
country. 





Mr. Bennett’s message follows: 


Seeking Permanent Solution 


As some of you may know, J entertain and have expressed, from 
time to time, some pretty definite ideas about flood control. As 
engineers, you gentlemen entertain some pretty definite ideas of 
your own. Some of you may not agree with me; I, in turn, may 
disagree with some of you. But the mere fact that you are willing 
to devote a part of your time during this meeting to the subject of 
soil erosion control, seems to indicate that we are rapidly getting 
together. When we do, I am confident that we shall all be a great 
deal nearer a permanent solution of the flood-control problem. 

In the past, our approach to that solution has been highly special- 
ized. The whole difficult problem of flood control has been turned 
over to the engineering profession because it has been regarded 
almost entirely as a matter involving the design and construction 
of downstream levees, spillways, revetments, and dams. Within 
the limitations of available funds, the profession has met the re- 
sponsibility thus placed upon it with a remarkable degree of success 
in harnessing the channelways of major streams. 


Agriculture a Partner 


But now, it seems to me the flood-control picture is changing. 
We in the field of soil conservation feel that we have a very definite 
and important contribution to make in controlling floods. The 
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ON FLOOD CONTROL 


evidence accumulated during the relatively few years since this 
country began to consider soil erosion a matter of major concern 
leads me to the conviction that the problem of flood control requires 
action not only by the engineer, but by the agriculturist as well. 


Don’t misunderstand me. I question neither the importance of 
the engineer in the field of flood control nor the value of his work. 
On the contrary, I believe that this nation cannot afford to curtail 
the construction or hamper the progressive design of engineering 
works for flood control. Such works are essential. 


Getting at the Source 


But are they alone sufficient from the standpoint of maximum 
effectiveness? I do not think so. Levees, spillways, and revet- 
ments are downstream fortifications at the point of greatest danger, 
where flooded rivers bulge from their banks to devastate lands, 
crops and property. What of the point of origin of flood waters? 
Is it possible to cope with floods only after our rivers have become 
raging and destructive torrents? Or can we tackle the problem at 
its source—on the sloping lands of watersheds, where flood waters 
accumulate and silt loads are picked up? I am convinced that we 
can. 


After all, flood waters start as rainwater and melting snow. 
Floods are made up of raindrops, infinitely multiplied. If we force 
them to move slowly and evenly into drainage-ways, it seems logi- 
cal to expect a decrease in the volume and velocity of water poured 
into our trunk rivers by their tributaries. 


Soil Fills Channels 


Soil stripped from our fields—millions of tons of it a year—is 
dumped into waterways, shoaling channels, clogging reservoirs, or 
continuing on to the oceans. Huge deposits of erosional debris 
must certainly diminish the carrying capacity of numerous water 
courses, large and small. 


Even more important, both as a flood hazard and as a cause of 
soil erosion, is the denudation of sloping lands. Vegetation 
retards runoff water, binds the soil in place against the wash of 
rain and the drifting of wind, and preserves the top layer of pro- 
ductive and absorbent soil. Without this absorptive and produc- 
tive topsoil layer, land sheds water at an astonishing rate. More- 
over, the millions of gullies—man-induced waterways that usually 
form after the surface soil has been stripped off—discharge runoff 
water into neighboring streams with maximum speed. 


Example of Absorption 


As an illustration, consider what happens when a pitcher of 
water is spilled on the surface of a tilted wooden table. The 
water rushes off immediately and forms a puddle on the floor. 
But what happens if the hard wooden surface is covered with a 
blotter and then a heavy Turkish towel? Most of the water is 
absorbed; the excess is impeded and spread in its downward flow 
by the nap of the towel. 


Studies at our erosion experiment stations in 13 major agricul- 
tural regions show very conclusively that the same thing happens 
in nature. The topsoil, humus-filled and made porous by the 





burrowing of earthworms, insects, and the roots of plants, is 


highly absorptive—a blotter for rain. Vegetation, like the nap 
of. the towel, forms countless tiny impediments to the downhill 
flow of rain water the soil is unable toabsorb. But when vegetation 
and the topsoil are removed, rainwater rushes across the imper- 


vious subsoil surface about as rapidly as the water that rushed 


across the wooden surface of an inclined table. Even before ero- 
sion has proceeded to the point of subsoil exposure, vegetation 
and vegetative litter, functioning as a screen, serve to keep open 
the hidden conduits of the soil by preventing their clogging with 
eroded soil carried in suspension. 


Research Yields Evidence 


Let me give you quickly a few highly pertinent findings from 
representative erosion experiment stations. On an 8-percent slope 
in Missouri, land cropped continuously to corn has lost year after 
year an average of 28 percent of the total precipitation as immediate 
run-off. On another part of the same slope, planted to alfalfa, only 
4.5 percent of the precipitation has been lost. Corn, as you know, 
is clean cultivated and covers only a fraction of the ground surface. 
Alfalfa, on the other hand, is close-growing and soil-binding and, 
covers all of the ground. Grass has exerted much the same restrain- 
ing effect on run-off. 

Soil losses accompanying these water losses have been at annual 
rates of 67 tons per acre from corn land, 0.28 tons from alfalfa 
fields, and 0.33 tons from grass. From bare soil (fallow, kept clean 
of all vegetation), the water loss has amounted to 29 percent of the 
total precipitation and the soil loss has been at the rate of 105 tons 
an acre. 


Corn Versus Bluegrass 


At the Clarinda, Iowa, Experiment Station the loss of rainwater 
and melting snow from land planted continuously to corn has 
averaged 25 percent of the total precipitation over a period of 5 
years, with the maximum loss from a single intensive rain amount- 
ing to 85 percent of the precipitation. From the same kind of land 
seeded to bluegrass, the corresponding losses have been only 2 





percent of all rains and 14 percent of the maximum from a single 
rain. It is interesting to observe that at the same station 100 
percent of the precipitation from a single torrential rain ran off a 
cornfield having a slope of somewhat greater length than the other 
fields referred to. 

I could cite similar examples from many parts of the country. 
Naturally, the rate of run-off varies from locality to locality because 
of variations in soil, character of rainfall, type of agriculture, and 
other factors. But our experiments have shown beyond any ques- 
tion that the run-off of rainwater is enormously reduced where the 
land retains its natural cover or a substitute. Measurements made 
on a large number of extensive and distinct types of agricultural 
soils have shown that, on the average, land covered with trees, 
grasses, legumes and similar close-growing crops absorb five times 
as much rainfall as the same kind of land planted to clean-tilled 
crops, such as corn, tobacco, and cotton. We cannot, of course, 
grow our crops in the woods or keep all our fields in grasses and 
legumes. But we can devote the steeper, more erodible slopes to 
forest, meadow, or permanent pasture, and protect our cultivated 
fields by strip cropping, rotating tilled crops with legumes and 
grass, growing winter cover crops, increasing the humus supply of 
the soil, terracing, contour tillage, and interrupted furrowing—all 
of which practices largely increase the absorption of both rainfall 
and melting snow. 


Meadow Proves Superior 


You will be interested, I believe, in a recent report by Dr. F. B. 
Howe, of Cornell University, on the relationship between erosion 


Silt deposit in the Converse, S. C., reservoir. Only 


the narrow stream channel 


remdins open. 





Sheet erosion on field disked up and down slopes, near Guide Rock, Nebr. 


and floods in New York City. Studies carried on near Ithaca, ac- 
cording to Dr. Howe, showed that a single acre of corn land lost as 
run-off 127,000 gallons, or 6.37 inches, more water during one grow- 
ing season than an acre of comparable meadow land on another part 
of the same slope. 

In an imaginary watershed of one million acres, planted entirely 
to corn, land of the same kind would, with the same precipitation, 
pour 134 billion gallons of water into drainage channels during the 
growing season. Run-off from the same area in meadow, would 
amount to only 7 billion gallons. 


Potato Field Losses 


Other measurements at the Ithaca erosion experiment station 
during the period from March 1 to 19, 1936, or just preceding the 
1936 flood on that stream, are equally indicative of the effectiveness 
of vegetation in controlling run-off. Water losses from two potato 
fields amounted to 75 and 82 percent of the precipitation, respec- 
tively, on land having a slope of 14 percent. Of 9.47 inches of rain 
and snow, 7.1 and 7.85 inches, respectively, were lost as run-off dur- 
ing this critical period. In contrast, the corresponding losses from 
neighboring forested areas, with a gradient of 27 percent, were less 
than 0.5 percent of the precipitation. 

The major damage from erosion, of course, is to the land. Our 
surveys indicate that approximately 50,000,000 acres of once-fertile 
land has been essentially ruined for practical cultivation. Another 
50,000,000 acres is in a condition almost as serious. About 100,- 
000,000 acres more, still largely in cultivation, has been seriously 
impoverished by the loss of topsoil; and on another 100,000,000 
acres the depredations of erosion are getting actively under way. 


Multiple Effects 


But the effects of erosion do not end with the damage to the land. 
The soil washed from sloping fields and pastures—not less than 
three billion tons of it a year—is either poured into streams, reser- 
voirs, harbors, and the oceans, or is deposited along lower slopes 
and over alluvial flood plains. Sometimes these deposits are bene- 
ficial to the land—more often they do great damage. Probably 
two-thirds of the vast load comes to rest in river channels, power 
and water supply developments, or is stranded elsewhere on its 
interrupted journey to tidewater. Scant attention has been given 
the matter of sedimentation. But recent studies indiate quite 
clearly that we shall have no permanent water-storage systems 
until we have curbed erosion along the headwaters of contribut- 
ing streams. 
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For example, in 1925, Elk City, Oklahoma, constructed a water- 
supply reservoir costing over $325,000. Six years later, excessive 
silting made it necessary to raise the spillway two feet to provide 
adequate storage. In August 1933 engineers estimated that the 
reservoir had lost 48 percent of its original capacity because of silt. 
At the present time, the city is making plans for constructing a new 
reservoir because the impounded water is insufficient for municipal 
needs. The watershed that supplies water to this city is over 85 
percent under cultivation. 

As recently as 1930, the City of Waco, Texas, completed a stor- 
age reservoir. This reservoir has filled over 12 percent with silt, 
or at the approximate rate of 214 percent a year. If this present 
rate of silting continues, the storage capacity will be entirely 
exhausted in another 35 years. 


Damage in the Piedmont 


In the Southern Piedmont region, numerous small reservoirs and 
many of major capacity, not more than a few decades old, are com- 
pletely filled, except for a normal stream channel through the silted 
area of the original pond. Scores of these smaller reservoirs, with 
dams 10 to 30 feet high and equipped to generate electric current, 
are practically obsolete. Thirteen major reservoirs in the Caro- 
linas and Georgia have been silted to the top of the dam within 
less than 36 years. 

Let’s return for a moment to the relation of eroding slopes to 
flood hazards. Recent measurements indicate that in a single year 
enough silt to form a prism one mile square and 164 feet high 
lodges in the channel of the Mississippi, between Cairo, Illinois, 
and Baton Rouge, Louisiana. Into the river every year go some 
447 million cubic yards of soil material that erosion has taken from 
the land. Two-thirds of this enormous load is transported to the 
sea. One-third lodges in the channel and along the banks of the 
great stream. That can only mean, it seems to me, that the 
ability of the river to remain within its banks is being constantly 
diminished. 


Flood Levels Rising 


The record would seem to bear me out. Nine years ago the 
Mississippi rose out of its banks in the wildest rampage of which 
we have any record. Water rose to 45.8 feet on the gauge at 
Memphis—the highest mark ever registered there. The preceding 
highwater mark registered on the same gauge was 43.4 feet in 1916. 
Before that, the highest reading was 35.6 feet, back in 1890. ! 


1 Floods in the United States, p. 320, Water-Supply Paper No. 771, U.S. Geol- 
logical Survey, 1936. 
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Mississippi flood levels are rising, it appears, in spite of all we have 
done along that stream to hold floods in check. New records of 
flood heights were established along many waterways this year. 
Levees were thrown up over night at Washington in March in 
order to protect Government buildings, and they performed the 
service asked of them. Pittsburgh was less fortunate; the levees 
couldn’t be built in time. 


Levees 4,000 Years Ago 


The Chinese call the Hwang Ho “‘China’s sorrow.” Four thou- 
sand years ago, the Chinese were building engineering works to 
hold this great river to its course. They built levees and canals, 
and excavated silting pools. But in 1878 it broke from its banks 
and drowned a million people. 

The Chinese attempted to deal with floods just as we deal with 
them—at their point of greatest strength—and they failed. 
Northwestern China was once a vast expanse of forested high- 
lands. The forests were cut down, and the steep slopes were 
brought into cultivation. Much of that area is now devastated, 
stripped of its topsoil by rainwash. Gullies have cut to depths of 
600 feet. Millions of Chinese farmers have moved to the lower 
alluvial plains along the rivers, and concentrated there, a constant 
prey to the greater and more frequent floods that have resulted 
from removing the vegetative cover from the land. America has 
made the same mistake and continues to do so. But now that this 
error has been discovered, I believe we shall move forward on a 
new and more complete basis. 


Chinese Go Forward 


The Chinese appear, finally, to be thinking in this direction them- 
selves: A letter received from a member of the technical staff of 


the National Geological Survey of China, written from Nanking 
April 24, 1936, has this to say about flood control in that country: 

I have been greatly interested in soil erosion and its control, 
and also in the proper utilization of land. These problems are 
very acute in China and we are brought into close contact with 
them almost every day in connection with our work. . . . The 
flood control engineers . . . are talking of the necessity of water- 
shed protection. We have the same difficulty here as in America— 
that of attacking the problem as a whole. 


Aiding Nature 


Soil conservation as practiced by farmers cooperating with the 
Soil Conservation Service in 41 States involves little more, funda- 
mentally, than the use of nature’s methods of erosion and flood 
control as I have outlined them. These farmers apply a coordi- 
nated plan of attack, utilizing many methods in which each distinc- 
tive piece of land is used and treated in accordance with its natural 
adaptabilities and economic needs. Instead of leaving fields 
smoothly worked over and bare, inviting erosion, the idea is to 
roughen the surface, turn the earth and the plants into impedi 
ments to runoff and protectors of the soil. By the simple device 
of plowing and cultivating around the hills, along the contour, 
instead of up and down the slopes, each furrow, each harrow 
scratch, becomes in effect a small dam or terrace. Reinforced by 
grass or other cover when the land is resting, with the steeper, 
more erosive slopes retired to forest or permanent grass, these 
measures, along with many others, stop a vast amount of water 
from running off into the streams. On the less stable slopes 
required for cropping purposes more elaborate methods are used. 
Here man must supplement the hand of nature with terraces, diver- 
sion ditches, and other measures. But the principle remains the 


Railroad washout, Bath, N. Y., during high waters of July 1935. 
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Eroded field near Mankato, Kansas. 


same—to make running water creep and, as it creeps, sink into 
the soil. 

And I think you will agree that man cannot build a reservoir 
so huge and so effective as the soil itself. 

Agriculture, to be sure, cannot offer you a substitute for flood 
water fortifications down the river. I am not in any sense propos- 
ing that. But agriculture can offer a multitude of reinforcements 
on the land where floods begin. When we shall have mutually 
agreed to a simple procedure of cooperation and coordination, it 
is my conviction that we shall then be moving in the right direction. 

Nothing is to be gained, I feel, in devoting endless time to argu- 
ing our theories. Too much work is awaiting us—all of us—to 
waste precious time. But one point seems to need some clearing 
up. Occasionally someone questions the statement that the 
denudation of land contributes in any considerable degree to 
floods. In this connection we are frequently reminded that when 
De Soto first saw the Mississippi it was in flood—tong before the 
ax or plow were known to America; and we are reminded again and 
again that we always have had floods. 


Floods Inevitable 


Well, I agree. Of course, we always have had floods; and until 
come cataclysmic change upsets our existing regime of climate, we 
always shall have them. Geologists will tell you that the whole 
mass of material forming the alluvial plain of the Mississippi was 
deposited and spread out by floodwaters through a process of slow 
land development—sedimentation—which had its beginning mil- 
lions of years before De Soto discovered the river. The meander- 
ing of the Mississippi through its self-built plain since infinitely 
ancient time is recorded in the geological characteristics of this 
material. The records show beyond any question that there have 
always been floods along that mighty stream, as along every other 
stream bordered with an alluvial plain. But the records show 
considerably more than that. 

Overlying the old alluvial soils of numerous streams throughout 
the United States—the material laid down by timeless floods—is 
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a different kind of alluvium. It consists of sediments sprzad out 
by floodwaters since the beginning of our agriculture. Such 
deposits reveal unmistakable proof that, generally, they were 
spread over the flood-plains by waters much more violent than 
those which laid down the vastly older material beneath. 

That the deposits of the pre-agricultural stage developed under 
moderate overflows is shown by their prevailing finer texture and 
more uniform composition. The line of separation between the 
two types of alluvium is so sharp that it is usually possible to photo- 
graph it without any difficulty. In many instances, the depth of 
the new material is greater than the entire depth of the older under- 
lying deposit, and generally, it is not only coarser in texture, but far 
more diverse with respect to textural composition and color charac- 
teristics through the profile. : 

The Bureau of Chemistry and Soils is today mapping a number 
of new alluvial soils entirely different in character from those of 
pioneer days, now entirely buried. We have the history of these 
soils. We know denfiitely that they have formed since the agri- 
cultural occupation of the country, and there is ample proof that 
these later deposits were laid down by more violently flowing 
waters than those of former times. 

I mention this simply by way of assuring those who are skeptical 
of some of the things our soil conservationists are saying, that we 
are not separating ourselves from careful, technical investigations 
of the premises upon which we are basing our convictions, our 
plans, and our earnest desire to be understood, to help and to be 
helped. 

We must start our attack at the point of cause and carry it 


‘through, step by step, to the point of effect. Flood control must 


begin at the crests of the ridges and extend down across the slopes 
to the stream, and then to the great trunk rivers that empty into the 
sea. In the meantime, of course, downstream operations may be 
vigorously prosecuted. 

Erosion and floods are allies in destruction. We must ally our 
forces to defend ourselves against them both. 
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TWO BUREAUS JOIN FORCES ON SOILS PROBLEMS 


Soil correlation problems of the Soil Conservation 
Service are the concern of a committee appointed 
under provisions of a supplemental memorandum of 
understanding with the Bureau of Chemistry and 
Soils. To this committee the Service will turn for 


correlation of all soil series and types identified and 


classified as part of the erosion map in conservation 
surveys, for advice as to the grouping of soil series 
and types as to erodibility, for assistance in the estab- 
lishment of soiltype and soil-phase legends for ap- 
proved survey projects, and for help in the grouping 
of soils on cooperative surveys with States prepara- 
tory to the publication of reports or maps. 

Committee members are announced as Dr. Mark 
Baldwin, chairman; W. E. Hearn and T. D. Rice, 
for the Bureau of Chemistry and Soils; E. D. Fowler 
and A. E. Kocher, for the Soil Conservation Service. 
Alternates are the inspectors of the two agencies. 
The correlation and nomenclature of soil series and 
types become final when approved by the Chief of 
the Soil Survey Division. 

Contact with the joint committee will be effected 
through the regular administrative channel, the 
Section of Conservation Surveys. 


To Use Existing Facilities 


The basic memorandum approved by the Secretary 
of Agriculture in January and the supplemental 
memorandum of April were born of an earnest desire 
to bring to bear on the erosion problem the experience, 
the accrued information, and the exceptional personnel 
of the older organization. It is also anticipated that 
the plan of cooperation will increase the use of soil 
survey reports and maps and will thereby multiply 
their value. 

The basic memorandum clearly defines the responsi- 
bilities of the two Bureaus and designates meeting 
points for cooperative effort. It recognizes the 
Bureau of Chemistry and Soils as having sole juris- 
diction over identification, classification, correlation, 
nomenclature, and mapping of soils, and charges it 
with the duty of publishing all soil maps. It recog- 
nizes the Soil Conservation Service as having full 
mandate for carrying on investigations and operations 
in erosion control, in connection with which it must 
make farm-by-farm surveys. The Soil Conservation 
Service is given the responsibility for making erosion 
surveys which show four factors, i. e., degree of 


erosion, percent of slope, type of soil, and present 
land use or cover. Cooperation with other federal 
and state agencies in the making of soil surveys is to 
be effected by the Bureau of Chemistry and Soils. 
In the making of erosion surveys and in connection 
with soil conservation projects, such cooperation 
will be by the Soil Conservation Service. Credit 
will be given for data obtained from either agency, 
upon its publication or release for publication by the 
other. 

Detailed arrangements for soil and erosion surveys 
provide for the mutual exchange of information and 
for the detailing of certain personnel of the Bureau of 
Chemistry and Soils to the Soil Conservation Service. 


Publication of Maps 


Asa result of the joint sifting of ideas and the defin- 
ition of spheres of activity, soil conservation workers 
will have the twofold advantage of the present au- 
thentic and consistent soils maps (published by B. 
C. $.), and of erosion maps (published by S. C. 5.) 
carrying degree of erosion and slope and cultural 
features, such as forests and grass cover. 





CONTROL MEASURES 
(Continued from p. 1) 


practically no soil because the binding roots and vegetation pre- 
vented the water from concentrating in a channel where it could 
run off rapidly. 

Ready for Rain 


When late May rains broke the drought in the 
Southern High Plains, 1,916,910 contour-tilled and 
thirsty acres were in readiness to drink up the un- 
accustomed moisture and store it away for time of 
need. H. H. Finnell, regional conservator of Region 6, 
says that this readiness may prove the difference 
between a crop success and a crop failure and, in any 
case, will increase production and provide a cover 
better capable of resisting the winds of 1936 and 1937. 

Engineers of the Soil Conservation Service ran many 
a contour line in the course of this broad-scale emer- 
gency-listing program and distributed 650,000 pounds 
of sorghum seed for use in providing cover crops on 
otherwise vulnerable lands. 

Many farmers in the area have written to Mr. 
Finnell to tell of the bounty they have received from 
the water-conservation and soil-conservation measures 

(Continued on p. 14) 


THE PLACE OF THE FORESTERIN SOIL CONSERVATION 
By John F. Preston ' 





‘““The forester, by training and experience, has been thinking in terms of land values for one-third of a 
century. His philosophy of land use is that of the long look ahead; he deals in values which require 
decades to develop. The forester lays his plans with the thought that generations must elapse before 
his results properly can be evaluated and the economic conditions of the present are but a factor in the 
parade of the years. Land values have been as much a resource to him as the timber which demanded 
his special attention.’’—D. S. Jeffers in the Journal of Forestry, May 1935. 


We have been wasting our soil through misuse for 
a very long time. Land which was once held in 
place by prairie grass or primeval forest has been 
cleared of the soil and water holding cover; it has 
been yielding its substance to agricultural crops which 
in turn have sustained our civilization during the 
years since the pioneer first broke ground for a wilder- 
ness farm. Not realizing that his methods were 
wrong, that the life-giving soil itself was being slowly 
but surely carried away by the rain upon which he 
depended to water his crops, the farmer has been 
pursuing his relentless course until disaster threatens 
both him and the nation which is dependent upon 
the soil. Dotted all over this country are abandoned 


1The author is head of the Woodlands Section, Soil Conservation 
Service. 
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farms, and thousands of others which are rapidly 
reaching the stage of abandonment. Wornr-out soil 
cannot produce a profitable crop and cannot support 
the farmers. 


Forest Reclaims Land 


The sustaining power of the forest to hold the soil, 
the ability of nature to reclaim worn-out land by the 
reestablishment of trees, is proved by the forests 
which have grown to maturity on what was once 
cleared crop-land. All through the eastern states we 
can find the old stone fences in the midst of newly- 
grown forests, which marked the site of old fields. 
The corn rows can still be distinguished in the dense 
second growth forest. Wild apple trees, decendents 
of farmers’ orchards, attest the power of the forest to 


reclaim and hold the soil. In Wermont, Daniel 
Webster once made a speech to a great gathering of 
country folk. The land was cleared at that time, 
and there was plenty of room for the crowd. It was 
a gala day—the crowds milled. about over a great 
expanse of country. Today that spot is far back in 
the wilderness. The land which was then farms was 
abandoned because the soil was worn out, and the 
forest again took possession. 


Long-Time Thinking 


It is not strange then, that the forester has been 
called in as one of the doctors to treat the sick farms. 
He is the master of the best means for soil conserva- 
tion; he must be a big factor, for only a forest can re- 
claim the steep eroded lands cast off by the agricul 
turists. The training and experience of a forester make 
him peculiarly adaptable to soil conservation work. 
He has always been accustomed to land-use planning; 
the very nature of his work requires long-time think- 
ing. He is accustomed to making maps; one of the 
chief things that he learns is how to put a square mile 
of land on a square inch of paper; he is a rough and 


ready surveyor; soils, slopes, contours, and ridges, are 
all familiar subjects. The forester is likely to prove 
more and more useful in the work of soil conservation. 


._Love for the Land 


Soil conservation takes on more or less the character 
of a crusade. A most valuable and indispensable na- 
tional resource is rapidly slipping away. The job is to 
convince the nation that something must be done about 
it. Here again foresters are experienced, for they have 
been through a forestry crusade to convince the nation 
that forests are essential to its well being, and I think 
we can safely say that the crusade has been successful. 
Such an undertaking requires imagination, vision, and 
above alla love for the land. The forester has proven 
that he has imagination; he also has vision—he could 
hardly be a forester without it. He must look a long 
time into the future, for his trees require oftentimes a 
century or more to grow. He is forced to look a long 
way ahead to the possibilities ina changing world. He 
also has a love for the land; he is an out-of-doors man; 
he loves the hills and streams; he has a sense of topog- 
raphy and he has been long familiar with the birds and 


The part of the farm which is now in woods must be made to produce its share of the farm income. 
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Worn-out soil cannot produce a profitable annual crop; if planted to forest trees the soil will gradually 
be restored and dan income from woodland obtained. 


the beasts and the shrubs; the forester is in tune with 
the land; he is in sympathy with it; he appreciates its 
beauty, its fertility and its usefulness to man. He is 
more appreciative of these qualities than are the farmers 
themselves, because he is able to see the land in per- 
spective. The forester is by training and by inherent 
characteristics fitted for the soil conservation job. 


Chasing His Woodland 


Just what is involved in the problem of soil con- 
servation? Most of the farms in the eastern part of 
the country contain from: 10 to 60 percent of their 
area in some kind of forest growth. Some of it is in 
land that was once cleared. Down South, the farmer 
has been chasing his woodland from one end of his farm 
to the other during the last hundred years. He clears 
the forest in one place while it springs up again on the 
fields abandoned, in another. Everywhere, he has cut 
it and culled it, and often almost ruined it for produc- 
tive use by maltreatment. Grazing animals have 
trampled the young trees and packed the soil, and fires 
have been allowed to burn unchecked. The methods 
of cultivation have failed to hold the soil on many of the 
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fields which in increasing numbers are cast aside for 
crop or pasture use and become ““‘idle lands” capable of 
reclamation only by the forest. 

The farmers’ income now comes mostly from two- 
thirds to one-half, or even less, of his farm area, and 
that proportion through soil erosion is fast decreasing, 
and can be saved only by strip-cropping, by terracing, 
and other soil husbandry practices. The part of the 
farm which is now in woods or which must be planted 
to forest trees in order to save it, must be made to 
produce its share of the farm income. 


The Forester’s Task 


That is the forester’s task; it is his job to aid other 
farm specialists by making the forest pay its share. 
The farmer must use his forest not only for its soil- 
building and soil-healing properties on land worn out 
for crops, but he should get a cash income from it. 
The farmer has been accustomed to think of his woods 


as merely so much of his farm which cannot be farmed. 


True, he has drawn on it for years for his house logs, 
(Continued on p. 14) 


4o-See 





POINTERS ON GULLY CONTROL IN MIDDLE WEST 
By Ray E. Penn! 


1. Divert as much water as possible from 
gullies, being careful not to cause others. 

2. The use of earthen dams and diversion 
ditches is more satisfactory in gully control 
in pastures. Such structures are essential in 
the control of alkali spots. 

3. Use check dams only where they are neces- 
sary to handle water than can neither be 
diverted nor controlled by vegetation alone. 
Certain shrubs, forbs, and grasses may serve as 
checkdams. Trees should be used with caution, 
and only solid plantings of them should be made. 

4. Where check dams are used, they should 
be spaced at vertical intervals of not more than 
30 inches with the weir of one about level with 
the base of the one above. 

5. Where plantings or seedings are made or 
natural revegetation is expected, provide for 
keeping the velocity of the water low enough 
for such plants to grow. 

6. Depend upon the plants that come in 
naturally, wherever such a course can be justified. 

7. If plantings or seedings are imperative, 
select species that will thrive without heavy 
costs for seeding and fertilizing, and provide 
effective year-long cover. 

8. Let nature build up the soil so that better 
plants can thrive. 








1 Associate Range Examiner, Region 7. 


9. Where seedings are made, use quick- 
growing plants like oats and rye that provide 
a cover quickly, to check erosion and to protect 
smaller and slower-growing plants, such as the 
perennial grasses. 

10. Where sedimentation is likely to occur 
in the gully, use plants or seeds adapted to such 
conditions. 

11. Plant legumes to gather nitrogen, which 
will aid the growth of grass. 

12. Remember that gully soils are poor and 
will not support a dense stand, such as produced 
by heavy seeding. The tiny seedlings which 
must soon die are costly fertilizer. 

13. Bank sloping is usually too expensive 
unless gullies can be used to advantage as parts 
of cultivated fields, or is necessary for the 
protection of other work. 

14. If nature is left to do the bank sloping, 
protect the vegetation around the edge, and 
let it grow. It is best to plant grass such as 
Bermuda in the bottom of gullies. 

15. Gullies on grazing land should usually be 
fenced unless it would be cheaper to stop 
grazing on the whole area until the gullies are 
healed over. 

16. Keep out fire. The objective is the 
maximum of soil binding and water holding by 
vegetation dead or alive. 








CHIEF OF SERVICE RECEIVES 


Hugh Hammond Bennett on June 9 was awarded 
the honorary degree of Doctor of Laws by his alma 
mater, the University of North Carolina. 

~The recognition came as a result of Dr. Bennett’s 
work as a writer, scientist, traveler, and explorer, and 
his contributions to the cause of soil conservation. 

Dr. Bennett was born in North Carolina, owns a farm 
there today. He was graduated from the University 
in 1903, and shortly thereafter became a soil scientist 
in the Bureau of Soils. He served as a lieutenant in 
an engineering regiment during the World War. 

Various important Government commissions carried 
him to the Canal Zone, Alaska, Honduras, Guate- 
mala, Ecuador, Mexico, and Cuba. 


DOCTOR OF LAWS DEGREE 


His writings have ranged through popular magazine 
articles, reports, scientific papers, and textbooks. 
Among the familiar titles are Soil Erosion a National 
Menace, The Soils of the United States, The Soils of 
Cuba, Possibilities for Para Rubber Production in 
Northern Tropical America, and Soils and Agriculture 
of the Southern States. 

It was in 1933 that Dr. Bennett was appointed to 
organize and direct a National program of erosion 
control under the Department of the Interior—a 
program which, under his able leadership, rapidly 
developed to the stature of the present Soil Conserva- 
tion Service of the Department of Agriculture. 
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Sheet erosion in New Jersey coastal plain spinach field. Slope, about 2 percent. 


CONTROLLING EROSION ON THE COASTAL PLAINS 
By Alice Nichols 


With a 1 percent limit on an A slope and serious 
erosion conditions to be found on fields with no 
more than a 3-percent gradient, the eastern coastal 
plain is offering some brand new problems in soil 
conservation. New Jersey’s two new coastal plains 
projects are finding that measures which are effective 
elsewhere are often less so here, and that still other 
practices will not fit into the farming of the section. 


Factors Peculiar to Area 


Here are some of the factors which complicate the 
problem of erosion control: 

1. High erosibility of soils—light loams and sandy 
loams. 

2. Suitability of land to fruitgrowing and vegetable 
farming, forms of agriculture which leave the surface 
exposed during much of the year. 

3. High - production necessitated by high crop 
investments and high land values. 

4. Impracticality of soil-binding through crop rota- 
tions, strip cropping and other methods practiced in 
general farming sections. 
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5. Lack of precedent for meeting existent con- 
ditions, since these are the first projects under way 
on the coastal plain. 

6. A general belief that the erosion problem cannot 
be serious on these relatively flat lands. | 


New Devices 


It looks as if some new techniques and new con- 
servation terms are going to come out of New Jersey. 
Findings which are made there should have a wide 
application not only in New Jersey but also in coastal 
plains states to the south—Maryland, Delaware, 
Virginia, and the Carolinas—where similar erosion 
conditions and farming types exist. 

Take the matter of controlling erosion in coastal 
plains orchards, where some of the most serious top 
coil losses occur. As a water conservation measure, 
fruit growers generally make a practice of clean 
cultivation. Though summer ground cover is in 
creasing in favor—particularly in apple orchards 
where alternate middles are left in vegetation— 


many growers are more intent on immediate water 
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Strawberry plants silted over on 5 percent slope in southern New Jersey. 


needs than on future soil needs. Most peach growers 
figure that vegetation would take too much water. 

Mulch is one of the answers of the Soil Conserva- 
tion Service, and its use has been written into several 
cooperative agreements. Mulches keep down weeds 
and thus do away with the need for cultivating. 
They give some protection, too, against the gullying 
which often starts from cuts made by the wheels of 
sprayers. 

The erosion problem on the coastal plains was 
greatly augmented by the coming of the automobile. 
A number of years ago manure scows from New 
York City and Philadelphia supplied New Jersey 
farms with an abundance of cheap organic matter. 
This served to bind the sandy soils as well as to 
make them more absorptive. Though the use of 
winter cover crops, plowed under as green manures, 
is practiced extensively, the humus content of the 
coastal plain soils has been on the decrease, and high 
yields have been maintained only through use of 
increasing amounts of commercial fertilizer. 


Adding Substance 


Making the soil more absorptive and less erosible 
through adding organic matter, then, is one of the 
major soil conservation problems. This cannot be done 
through crop rotations because small grains and hay 
simply do not go with vegetable farming. This fact 
also makes ordinary strip cropping out of the question. 


A practice which is taking hold, however, opens 
up possibilities for obtaining the beneficial effects 
which come from crop rotation and stripping. Some 
of the leading potato and vegetable growers are finding 
that they can well afford to give their land a periodic 
rest. In talking among themselves, some of the Soil 
Conservation Service men are calling this “‘alterna- 
tion”, and they are asking if it would not be feasible 
for growers to strip their cash crops with the land 
resting under cover. 


Markets Govern 


Fences are not used on vegetable farms, and acreages 
to be devoted to the various crops are determined by 
market prospects. Permanent buffer strips cannot 
easily be worked into this sort of a program because 
different crops require different spacing. This gives 
rise to the possibility of “shifting buffer strips” 
which would be left standing when the winter cover 
is plowed under. 

No one measure will hold these sandy soils under 
the exposed types of farming they support. Consid- 
erable washing has been seen on cross-slope plantings 
and there is an alfalfa field on one general farm which 
has some gullying in it. Diversion terraces might 
have prevented these instances of erosion but their 
existence does show the need of applying every 
possible soil-conservation measure to every coastal 
plain farm. 
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THE PLACE OF THE FORESTER IN SOIL CONSERVATION 


(Continued from p. 10) 


his lumber, his posts, and his fuel, but he has become 
so accustomed to this that he has scarcely appreciated 
it. He has been more or less taking for granted what 
he gets from his woods, like the sunshine and rain. 
He has always had it, but has given it no attention and 
no credit. The burden of the soil conservation teach- 
ing is to get the farmer to see that he gets out of his 
farm very much in proportion to what he puts ins 
The farmer is, in this respect, in no different position 
than is the rest of the world. The woods on his farm 
is no exception to this universal rule. The forester’s 
job is to show the farmer what to put into his woods 
and how to handle it in order to get the most out. 


Appreciation of the Woods 


First of all, then, the forester must be a crusader. 
He must make the farmer appreciate his woods so that 
he will keep it and take care of it. Chasing the woods 
about the farm is a poor way to get an income from it. 
He must appeal on the basis of economics, aesthetics, 
or sentiment, and after all, there is a lot of aesthetics 


and sentiment in both the woods and the farm. Dog- 
woods and redbud, June berry and laurel and rhodo- 
dendron have their appeal, and so do ’coons and 
rabbits and quail and song birds; the pond down in the 
pasture, the old swimming hole, the mulberry tree, 
the papaws, persimmons and nut trees, are some 
of the things which make the old farm stand out not 
merely as a place of business and hard work, but as 
a home—there is sentiment as well as economics 
involved. The forester must make the farmer ap- 
preciate his woods by making them appear as they 
actually are, an integral and valuable part of the 
farm; capable of producing saleable products and as 
much in need of a definite plan of management as 
the cultivated crop portions of the farm. If he can 
succeed in doing this, the woods, which is the best 
agency to hold the soil, will not be destroyed by fire 
and grazing, or ruined by unintelligent cutting. The 
forester’s job in soil conservation is definite and 
clear-cut. He not only has a place in soil conserva- 
tion, he is indispensable. 





CONTROL MEASURES MEET CHALLENGE OF HEAVY RAINS 


(Continued from p. 7) 


sponsored by the Service. A few of their notations, 
selected at random from the collection, are cited 
herewith. 

Hereford, Texas.—Pasture contour-furrowed; 2 
rows listed and 4 rows undisturbed. Penetration 
after 5.5-inch rainfall, 32 inches on furrowed pasture, 
18 inches on unfurrowed adjoining pasture. 

Memphis, Texas.—Sandy loam soil on farm culti- 
vated and planted on contour, and terraced, wet past 
depth of 11 feet after approximately 6 inches of rain. 
On adjacent land, unterraced and farmed in straight 
rows, moisture to depth of only 7.5 feet. 

Perryton, Texas.—Terraced loam soil has average 
moisture to depth of 32 inches while flat-cultivated 
land without terraces or contours has moisture to 
depth of but 21 inches, after 4 inches of rain in 10 
days. On contour-furrowed pasture average moisture 
penetration 24 inches, as against 16 inches on untreat- 
ed adjoining pastures, 

Channing, Texas,—On land of 5-percent slope, ter- 
raced and contour-listed, moisture to depth of 52 
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inches, as compared with 28 inches on adjoining 
similar land not farmed on contour. 

Clayton, New Mexico.—Following slow-falling rains 
totaling 1.6 inches during May, terraced and plowed 
field had moisture to depth of 27 inches, as contrasted 
to 15 inches on adjoining untreated fields. 

Stratford, Texas.—Fine sandy loam, terraced, row- 
crop field receiving 5.31 inches of rain in 10 days 
showed moisture penetration to average depth of 5.5 
feet. Similar adjoining land farmed in straight rows 
was wet to depth of 3.8 feet. 

Springfield, Colo.—Rainfall 4.58 inches during May. 
Average moisture penetration, contour-listed land, 
44 inches; land listed in straight rows, 35 inches. 

Liberal, Kans.—Average moisture penetration on 
contour-furrowed pasture 45 inches, as compared with 
17 inches on untreated pastures. 

Vega, Texas.—Average depth of soil-moisture pene- 
tration on contour-listed land on 8. C. 8. project 2.15 
feet following rains of 5.48 inches during last 10 days 
of May. On similar fields farmed in straight rows 
moisture penetrated to depth of 1.48 feet. 





SWEET CLOVER ON THE BEAVER GREEK WATERSHED 
By F. L. Higgins ! 


Sweet clover, only a few years ago considered a 
noxious weed, now occupies a high place among 
legumes for pasture and soil improvement. It starts 
growing early in the spring and produces a luxuriant 
verdure which provides excellent pasture for live- 
stock. When plowed under for green manure, the 
roots and tops rot rapidly and crop yields respond. 
On cooperating farms in the Beaver Creek water- 
shed, near Caledonia, Minnesota, sweet clover plays 
an important role in contour strip cropping. It is 
especially well adapted to a two-year rotation, as 
follows: first year, grain with sweet clover; second 


Sweet clover on farm near Greer, S.C. In this section it is a new crop, introduced by Soil Conservation 


being seeded to grain attains sufficient growth to bind 
the soil. This sweet clover is plowed under and the 
soil is prepared for corn. It is not advisable to plow 
under first-year sweet clover in the fall because of the 
likelihood of its coming up in the following crop. The 
rotation is illustrated below: 

Strip 1—1937 in corn—1938 in grain and sweet 
clover seeded in April. 

Strip 2—1937 in grain and sweet clover—1938 in 
sweet clover plowed May 1 for corn. 

Turning under sweet clover as green manure every 


- year will materially increase crop yields, and the humus 





Service. This stand was later plowed under and planted to corn. 


year, corn. In this rotation, the sweet clover is 
seeded with the grain in the spring, and is left to make 
its growth in the fall after the grain is harvested and 
also during the following spring until about the first 
of May. The crop is then plowed under for corn. 
The strip that was in corn the previous year is there- 
upon seeded to grain and sweet clover. 

The adjoining strip, which was seeded to grain and 
sweet clover the previous spring, has the sweet clover 
growth as a check on erosion until the strip which is 


1 The author is assistant soil conservationist, Beaver Creek demonstration area, 
Caledonia, Minnesota. 


supply of the soil will be maintained. This large 
amount of humus increases the capacity of the soil to 
hold and absorb rain water for crop growth. Rota- 
tions of corn and grain with sweet clover are now 
coming into general use, and corn yield has increased 
from 10 to 30 bushels per acre as a result. It should 
be pointed out, however, that since one of the crops 
is clean tilled, this rotation should not be practiced on 
excessively steep slopes. 

High yields per acre mean profit per acre. For 
example, if it requires 25 bushels of corn to equal the 
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cost of production, and if the soil is run down and can 
produce only that much, the farmer barely breaks 
even. If, on the other hand, he builds up his soil to 
a point where it will produce 60 bushels per acre, 
there will be a clear profit of 35 bushels with the 
same amount of work, provided there is no cost 
involved in building up the soil. 

In a hilly country such as Southeastern Minnesota, 
there are many slopes of a gradient of from 15 to 25 
percent which should never be in cultivated crops. 
The Soil Conservation Service recommends that 
these be devoted to hay or pasture. In strip cropping 
there are also some irregularly shaped pieces best 
adapted to alfalfa. Usually there is enough alfalfa 
produced on these steep slopes and odd pieces that 
the farmer does not need to grow hay on his strips. 
Under these conditions he cannot use the common 
3-year rotation of corn-grain-sweet clover. 

Experiments conducted at Kansas experiment sta- 
tions show that the plowing under of six inches of 
sweet clover is equivalent to an application of 15 tons 
of manure per acre. The following tables show the 
fertility value of sweet clover, with amounts of nitro- 
gen present in roots and tops one season after seeding, 
and total green weights per acre of tops and roots. 


TABLE 1.—WNitrogen present—pounds per acre 








Time of year Top Roots 
ADEE LOS oaarie 5 nlsuenes heuer Oana e 15 162 
April 25:3 en ee flee erecta eer eee 63 103 
May. 15.5 Skate noes eee 128 i} 





TABLE 2.—Total pounds per acre—green weight 








Time of year Top Roots 
AD ET EO: Se ciecre Sita ead ele tins anand am 430 3, 600 
Apnl 27srth..4 290s EO. FSR 1,510 2, 300 
Rhody tithe Wee Uk ae ach 4, 210 2,030 








Table 1 shows that practically the same amount of 
nitrogen is present in the crop on April 10 as on 
April 25 and May 15. The food reserves are stored 
in the large tap root system in the fall. In the spring 
the early top growth is fed from these food reserves 
in the roots and there is simply a transfer of the 
nitrogen from the roots to the top. On the later 
dates, the data shows an increase of the nitrogen and 
total green weight in the tops and a corresponding 
decrease in the nitrogen and total green weight of 
the roots. Another point in favor of plowing under 
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the crop at an earlier date is that, to produce this top 
growth, an equivalent’ of 10 inches of rainfall is 
required. oe 

Before seeding sweet clover, the soil should be tested 
for acidity, and if necessary, lime should be applied. 
In the Beaver Creek watershed, most of the land 
requires an application of from 1% to 2) tons per acre. 
Sweet clover seed should be inoculated and seeded at 
the rate of 15 pounds per acre. Alfalfa requires the 
same amount of seed per acre. A firm seedbed is 
essential for a good stand, and a corrugated culti- 
packer can very often be used to good advantage in 
making the soil more compact both before and after 
seeding. These operations should be performed on 
the contour. 

Sweet clover can also be used to great advantage in 
the rejuvenation of permanent pastures which have 
become low-yielding through thinning of the stand, 
poor soil, weed infestation, or acid condition of the 
soil. A large number of pastures at the present time 
are not as productive as they should be. They can be 
greatly improved by liming and fertilizing the soil and 
the seeding of sweet clover, not only from the stand- 
point of furnishing pasture, but also as a repellent to 
the white grubs of the June bug. 


Pasture Demonstrations 


In the soil-conservation program, it is planned to set 
up a number of demonstrations of permanent pasture 
improvements by liming the soil and thickening the 
pasture stand through the seeding of sweet clover. In 
some cases the old sod will be disked or spring-toothed, 
lime added, and sweet clover added at the rate of 10 
pounds per acre. In other cases, instead of seeding 
sweet clover alone, a pasture mixture will be seeded 
consisting of 4 pounds of sweet clover, 4 pounds of 
alfalfa, 4 pounds of bluegrass, 2 pounds of brome, 2 
pounds of red top, 2 pounds of alsike, and 2 pounds of 
timothy. 

The introduction of alfalfa and sweet clover also 
helps in the control of the white grub which does so 
much damage to bluegrass pastures. For some reason, 
the June beetles do not like to lay their eggs where 
alfalfa and sweet clover are present. Recent experi- 
ments by the Wisconsin experiment station, have 
shown practically complete control of white grubs by 
seeding alfalfa and sweet clover in the pasture. 

As a hay crop, sweet clover is not so good as alfalfa 
or red clover and is seldom used for hay in regions 
where alfalfa and red clover can be grown. 
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NOTES 


ON EROSION WORK.IN FAR-AWAY ITALY 


By Albert Chiera? 


Erosion authorities in Italy, as elsewhere, are agreed 
as to the importance of vegetative cover. Notes 
which I have made in connection with my translations 
of Italian works, may prove of interest to readers of 
Soi, CONSERVATION. 

In A. Serpieri’s book the laws on integral land recla- 
mation may be summed up as follows: 

(1) By land conservation is meant the prevention of 
land destruction by carelesness on the part of land- 
owners, or by improper methods of land exploitation, 
which, under penalty of law, the State will not 
tolerate. 

(2) By land reclamation is meant those supplement- 
ary works required for restorative vegetation to 
become reestablished over denuded areas, particularly 
mountain slopes. 


1 The author is translator and research assistant, Soil Conservation Service. 


Conservation works required to preserve the land in 
Italy must be carried out by landowners at their own 
expense; reclamation works, being more costly, are 
subsidized by the State, in some cases to the extent of 
90 percent of the cost. 


Let us now see how this work is carried out and the 
methods used. 


Since Italy is a mountainous country, runoff waters 
mounting into torrents from the melting of snow and 
ice in the Alps and Apennines must be first be checked 
before any work of reforestation is attempted. Un- 
fortunately, vegetation can only grow up to a certain 
altitude, and mountain torrents must first be controlled 
by large dams, which decrease in size as vegetation 
takes up its task of binding soil and restraining runoff 
waters. 


Ly 


Description of Dams 


The steps that must be followed and the kind of 
dams best suited, according to the topography of the 
land, is intelligently described by C. Valentini in his 
book Control of Torrents and Mountain Basins. 

On those slopes where vegetation is being assisted 
by supplementary small dams, denuded mountain 
slopes, broken up by gullies, are smoothed out. Sup- 
plementary works of fascines and wattles are then 
constructed on the contour of the slope, to stabilize 
it and to prevent drainage materials from rolling down- 
hill before plants are sown or planted. In other cases 
large bench terraces (gradoni) are made to scale the 
mountain sides, and over these plants are sown or 
transplanted from the nurseries. 


Ground Prepared for Vegetation 


It might be of interest to note here, that according to 
E. Ferreri’s Woods and Pastures, much of the failure 
of vegetation to grow on denuded slopes is due ta 
failure to prepare the ground with temporary grasses 
which would have shielded the seeded plantlets from 
intense heat in summer and frost in winter. Another 
cause is found in the transplanting of young forest 
plants, grown more or less under ideal conditions in 
the nursery, to the mountain where severe climatic 
conditions prevail, causing 50 percent of the plants 
to die. 

The author emphasizes and illustrates the necessity 
of growing plants in a nursery on a mountain resem: 
bling the climatic conditions of the place to which 
they are later to be transplanted, so that they may 
be well acclimated to resist the fury of the elements at 
high altitudes. 


Regulating Streams 


Once a forest is established and drainage of materials 
prevented, states C. Valentini, it is then possible to 
think of regulating streams and rivers. 

A. Viappiani, in his book Practical Fluvial Hy- 
draulics, emphasizes the importance of regulating 
the flow of a stream or river course. Here, also, 
crumbling must be prevented by smoothing out the 
banks, stabilizing them with grasses, shrubs, and trees, 
or protecting them by artificial means. Among the 
latter are repealing spurs, galvanized iron cages filled 
with stones, placed at strategic points, or the com- 
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plete revetment of banks by stones; in short, artificial 
methods are many, all aiming to avoid depositation of 
eroded materials that either go to choke up the flow 
of a watercourse or raise its bed, either of which 
causes an overflow. In other cases, if the sediment is 
carried away, it may later deposit in reservoirs, result- 
ing in silting. 

In conclusion, the soil on the mountain, field, or 
banks of streams or rivers must be conserved by vege- 
tation or assisted by inert materials if the land and 
water resources of the nation are to be preserved. 

When this is not done, reclamation works must be 
undertaken at a much larger cost. Difficulties are then 
multiplied, ultimate success made dubious. How 
simpler it is, when possible, to prevent silting of a 
watercourse by binding the soil particles with vege- 
tation than to sieve the water to remove them by all 
sorts of man-made contraptions! The building up of 
lowlands by sedimentation of waters charged with 
sediment is far more complicated than the preventing 
of destruction of good lands. This phase of the prob- 
lem is very astutely discussed by A. Fanti in his book 
The Technique and Practice of Reclamations. 


An example of Italian reforestation for flood and 
erosion control. 








MEETING NOTE 


Fourth International Grassland Congress, 
July 15-18, 1937, Aberystwyth, Great Brit- 
ain. Papers will include the following subjects: 
1. Ecology, pasture management, including erosion 
control; 2. Seed mixtures, including lucerne for grazing, 
legumes for use in poor pastures; 3. Plant breeding, 
genetics and seed production; 4. Manures and fertiliz, 
ers; 5. Fodder conservation; 6. Grassland economics. 
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BOOK REVIEWS AND ABSTRACTS 
By Phoebe O’Neall Faris 


A contribution from the Soil Conservation Service Library 


WEEDS. By W.C. Muenscher. 1935. 


In cultivated lands weeds compete with crop plants for water, 
nutrients, and light. Furthermore, they are usually better adapted 
to obtain the larger share of whatever water is available as well as 
fertilizers supplied so that, unless they are destroyed, they soon 
outgrow the cropsand shade them. Likewise, many common weeds 
act as hosts for fungi, bacteria, and mosaics, and insect pests which 
are transferred to crop plants. Examples are the common quack- 
grass (Agropyron repens) which harbors the black stem-rust of 
wheat, oats, and barley; and the burdock borer which infests corn- 
fields. In many places, such as arid regions where irrigation is 
practiced, weeds find favorable conditions for growth along the 
canals and laterals through which water is supplied to crops, thus 
interfering seriously with proper distribution of moisture. 


On the other hand, those plants which are called weeds, when 
properly utilized, may prove beneficial. When plowed under or 
returned to the soil in some other way, weeds add humus and 
nutrients by returning to the soil nitrogen and ash constituents. 
In regions where soil blowing is common, or on sloping soils with 
sudden heavy downpours, weeds often form useful cover. Some 
weeds furnish forage for animals when more palatable plants are 
scarce; and millions of birds subsist on seeds which cling to weed 
stocks throughout winter months. The sour dock, lambs-quarter, 
milkweed, and several other common weeds are edible by humans; 
and there exists, too, a long list of common weeds that have medi- 
cinal properties and are used in the preparation of medicines and 
drugs. 

With the knowledge that some weeds are harmful while others 
are beneficial, depending to some extent upon environment, it 
becomes obvious that information concerning the identification 
and control of weeds is important to the soil conservationist as 
well as to the farmer. 

Part I of this book is devoted to a consideration of those char- 
acteristics and habits of weeds by which they affect other plants 
or interfere with man’s activities, and also to the methods em- 
ployed for their eradication or control. In the chapter bearing 
the title “Weeds of Special Habitats”, weeds are classified accord- 
ing to persistent growth in lawns and turfs, pasture lands, hay 
fields, and meadows, cultivated fields and gardens, grain fields, 
cranberry bogs, and rice fields. These weeds of special habitats 
are the most troublesome and noxious of all, since their life cycles 
correspond so closely to those of the useful plants with which 
they grow and they tend to increased abundance and vigor as 
long as those crop plants are grown. The secret of the control of 
weeds of special crops is a system of rotation—change of habitat. 

The control of a weed is a many-sided study. In the first place 
it is necessary to understand the habits, habitat, and distribution 
of the species, and secondly, to have knowledge of the various 
methods of weed-spread prevention, complete eradication, or 
control. The author discusses twenty-seven methods of weed 
control, and in addition, presents a complete chapter on the 
subject of control by chemicals. 

Part II, comprising some 438 pages, forms a weed manual, with 
key to groups and species, and descriptions and data concerning 
names, duration, reproduction, dissemination, habitat, range, 
source, recognition, and control of the commonest weeds of the 
northern United States and Canada. Particular emphasis is given 
to identification and control. 

In the manual the weeds are arranged in alphabetical order, 
under their scientific names, by families. The names used for 
species are those employed in botanical manuals and floras, and 
where there are differences in usage synonyms are included. 
The statements of distribution for the various species are not 
necessarily their botanical ranges, but the approximate area or 
areas in which they are known to occur as weeds. 

The book contains 123 illustrations of weeds, most of which are 
drawings from live plants. 


PUBLIC LAND SUR- 


HUMUS: ORIGIN, CHEMICAL COM- 
POSITION, AND IMPORTANCE IN 
NATURE. By Selman A. Waksman. 1936. 


In this, his latest work, the author who is professor of soil micro- 
biology at Rutgers, and microbiologist, New Jersey Agricultural 
Experiment Station, tells the story of humus, its origin from plant 
and animal residues, its chemical composition, its physical proper- 
ties, its importance in nature—especially in soil processes and in 
plant growth—and finally its decomposition. Humus is here 
treated as a natural body, produced universally in nature where- 
ever plant or animal residues are undergoing decomposition; and 
here it is recognized that the primary agents in the formation and 
transformation of humus are the micrcorganisms. 

In Part A of his book Professor Waksman treats of the chemical 
nature of humus, its formation, methods of determination in soils 
and in composts, and its role in plant nutrition. 

Part B is an extensive thesis on the origin of humus, including a 
study of the isolation of chemical compounds of plant and animal 
residues and of the chemical nature of humus as a whole; of humus 
formation in composts and manures, in forest and heath soils, in 
mineral soils (field, grassland, garden, and orchard), in peat and in 
coal, and in rivers, lakes, and seas. 

Part C deals with the decomposition of humus, involving the 
nature of the residues and the conditions under which decomposi- 
tion takes place. In this section of his book, the author has 
included, along with the technical treatment of his subject much 
information of a practical nature. Herein is a discussion of specific 
substances in humus which are injurious or favorable to the growth 
of plants, animals, and microorganisms; a chapter on the agricultural 
utilization of humus; and, finally, a discussion of soil humus and 
the science of pedology. 

The appendix contains outlines of five distinct methods for de- 
termining total humus in soils, peats, and composts. 

Important data assembled in table form; 68-page bibliography; 
author and subject indexes. 


APPLIED SILVICULTURE IN THE 
UNITED STATES. By R. H. Westveld. 
Ann Arbor. 1935. 


Presents silvicultural methods applicable to timber stands that 
are managed primarily for the production of forest products. Gives 
a systematic study of climatic and physiographic features, forest 
vegetation, method of past treatment, natural and introduced ani- 
mals, insects, diseases, and economic conditions of the following 
forest regions: Northwest spruce-hardwoods; New England white 
pine; oak; Allegheny hardwoods-pine-hemlock; Southern Appa- 
lachian; Southern pine; Central hardwoods; Lake States; Douglas 
fir; Northern Rocky Mountain; lodgepole pine; Southwest pon- 
derosa pine; California pine; Northwest ponderosa pine; Black 
Hills ponderosa pine; Redwood; Southeastern Alaska. 

References at ends of chapters. Appendix contains names of 
trees and their scientific equivalents. Map of forest regions of 
the United States. 86 photographs. Index. 


VEYS.HISTORY,; 
INSTRUCTIONS, 
METHODS. By 
Lowell O. Stewart. 
Ames. 1935. 
Traces the development of tech- 
nical aspects of public land surveys. 


Gives instructions and field technique in the RectangularSystem 
of Surveying. Bibliography. Index. 
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BOOK REVIEWS 


AND ABSTRACTS 


By Phoebe O’Neall Faris 


A contribution from the Soil Conservation Service Library 


WEED SEEDS. By Emil Korsmo. Oslo. 1935. 


Professor Korsmo’s manual of weed seeds is presented in three 
languages—Norwegian, German, and English. It includes descrip. 
tions of seeds and infructescence of 306 different species of weeds, 
all of which are shown in plates, with special care as to accuracy 
of color and size. The species are chiefly those to be found in 
Europe and North America. The book was compiled specifically 
as a guide for those directly concerned with the inspection of 
agricultural seed materials and includes, therefore, a selection of 
seeds from those species of weeds which are frequently found as 
impurities in seed materials. For example, seeds of Plantago 
aristata are present in clover and grass grown in North America; 
and Bifora radians commonly is to be found in Hungarian vetches. 
The collection is thus made useful in the identification of species 
which may be spread through the sale of seeds of various grains, 
grasses, and legumes. 

In the descriptions of the seeds an attempt has been made to 
give figures for weights, in grams, of 1,000 seeds, and the greatest 
length and width of seeds in millimeters. A system of plate 
letter-reference is used, thus simplifying use of both plates and 
text. Distribution notations are given for all species. 

At the end of the book is to be found an index of all included 
species of weeds, arranged alphabetically according to their latin 
names with an addition of the common names, in eleven different 
languages, i. e., American, Danish, English, French, Dutch, 
Italian, Canadian, Norwegian, Russian, Swedish, and German. 


DESIGN OF CONCRETE STRUCTURES. 
By Leonard C. Urquhart and Charles E. O'Rourke. 
1935. 


In this revision most of the material has been rewritten to include 
the latest and best practice in plain and reinforced concrete design. 
Modern methods of design and control of concrete mixtures are 
described in detail. Contains chapters on plain concrete; general 
properties of reinforced concrete; beams and slabs; columns; bend- 
ing and axial stress; stresses in continuous beams and building 
frames; foundations; reinforced concrete buildings; retaining walls; 
arches; slab, beam, and girder bridges. 


THE TRANSLOCATION OF SOLUTES IN 
PLANTS. By Prof. Otis F. Curtis. New York 
and London. 1935. 


A monograph for the plant physiologist, including a discussion of 
the historical side of the subject of translocation in plants. Con- 
tains the author’s views on the particular functions of the different 
channels of transport in higher plants, and a survey of the investi 
gations of Mason and Maskell on translocation in the cotton plant. 
Diagrams. 





AMERICAN PLANNING AND CIVIC AN- 
NUAL. Edited by Harlean James. American Planning and 
Civic Association. 1935. 356 pages. 


The orderly development of a plan for common good makes a 
great and inspiring subject. This compilation contains articles 
by 81 authors and covers practically every phase of the na- 
tional program for conservation. The Secretary of Agriculture, 
writing on rural-land problems, stresses the need for a permanent 
land-settlement policy in order to get a million farm families off 
the relief rolls. In Mr. Wallace’s opinion this policy will involve 
land- and water-use laws; crop-control regulations; and the co- 
operation of farmer, grazer, forester, lumberman, wild-life conser- 
vationist, flood-control specialist, engineer, and land-retirement 
agency, for soil conservation. this 

In a brief résumé of soil conservation projects H. H. Bennett 
gives arresting figures on erosion damage in the United States 
gleaned from surveys made by his Service. 

In the book are some specially fine monographs on the protection 
of wildlife. One, by Dr. Darling, former Chief of the Biological 
Survey, stresses most forcefully the one great need for animal and 
bird life, land where these creatures may have their home and 
preserve their species in proper habitat and interrelationships. Dr. 
Darling’s famous cartoon is inserted, picturing a few hapless animais 
marooned by the gales of misfortune on a tiny island and staring 
with wild eyes into the tragic future. What person with imag- 
ination can study this cartoon without feeling a deep pity for the 
unfortunate wild creatures of our country? The pileated wood- 
pecker, the grizzly, the wild turkey and the otter, the mountain 
goat and the wapiti—without national human planning for their 
preservation and their refuge, swift extinction will be the fate of 
these and many other species. 

As set forth by the authors, the special function of national plan- 
ning involves three types of service. The first of these is a coopera- 


tion of the multiplicity of ideas, activities, interests, needs, and — 


specialties which the people of any community possess, apply, and 
press. A second necessary element is that of foreseeing the future 
as it links with the present and the past. The third factor— 
gathering data, studying, it and sorting out the good from the 
bad—is of the deepest importance to the methods of what we 
call planning. 

In the third section of this annual there are several papers on the 


process of planning which are most enlightening to the layman. 


One concludes that a plan is as good as the directing intelligence 
under which it is made, and that the importance of the intelligence 
cannot be overweighed. The illustrations, 36 in all, serve to 
emphasize and clarify the subject matter. The book is well as- 
sembled, with the purposes of the American Planning and Civic 
Association clearly set forth on a page following the contents, an 
index, and a contributing-author column. 

Having thoughtfully read this book, one cannot but appreciate 
to the uttermost the tragic danger in wasting something that is 
valuable to civilization—if for no other reason than that, in the far 
distant future, the students of antiquity may not malign our era. 

(This book is available in our library for the usual short-period 
loans.) 
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FOLLOWING PARALLEL PATHWAYS TO 
EROSION CONTROL 


By Guy C. Fuller’ 


Within a brief 3 years strip cropping has emerged 
from the shuffle of old and new ideas and become 
recognized as one of the most efficient and practical 
means of controlling erosion. Particularly commend- 
ing it is the fact that it may be applied in every region 
of the United States. 

Strip cropping is being recommended because of its 
simplicity, its flexibility, and, above all, its economic 
value to the farmer. It is simple because it involves 
only a rearrangement of the crops usually grown. It 
is flexible because of the many ways in which it may be 
used. The economic value of strip cropping may best 
be measured by the way in which it is being adopted 
by the farmers. Large numbers of them are coming 
to realize that it is indispensable so long as they are 
dependent upon the soil for their existence. 


A Pat Comparison 


Strip cropping may be compared with the rations of 
livestock. The dairyman, by mixing ina little differ- 
ent proportion, the ingredients of his cows’ diet, will 
be rewarded by increased profit. The hog raiser may 
alter his feeds similarly and be well paid ip the form 
of more economical gains. If this is true of livestock, 
it is even more true of crops, and the farmer may often 
increase his net return by the adoption of a strip 
cropping program. 


1The author is associate agronomist, Soil Conservation Service. 


The crop farmer looks toward his soil rather than his 
livestock for a living. in some areas he depends upon 
both, but when he realizes the importance of balancing 
his cropping system as the livestock feeder balances 
his rations, he will be on his way toward obtaining 
the maximum net return. 


Management Counts 


Not only the diet, but the manner of feeding, is 
important. Good, prosperous livestock farmers real- 
ize that great care in methods of feeding, such as clean 
feed lots or pastures, proper time of feeding, and 
thoughtfully adjusted amounts of feed with good clean 
water are contributing factors toward economical meat 
production. When farmers exercise equal care in the 
selection of crops, seed-bed preparation, time of seed- 
ing, rates and methods of seeding, greater net returns 
will be realized. 

Strip cropping, in its general application, refers to 
the production of regular farm crops in relatively long 
variable-width strips, placed crosswise of the line of 
slope and approximately on the contour. 


Crop Groupings 


In all regions, regularly grown crops comprise a list 
too long to enumerate, but we do find it possible to 
group them, broadly, in two categories: (1) Close- 





(See pictures on pp. 30-31, Strip Cropping from Coast to Coast) 
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2) 


growing crops, such as wheat, oats, barley, rye, and 
hay crops; (2) row crops or clean-tilled crops, such as 
corn, cotton, tobacco, potatoes. 

Close-growing crops are regarded as being particu 
larly desirable because— 

1. They reduce the speed of flowing water. 

2. By reducing the speed of water, cutting action 1s 
held to a minimum and silt or soil particles will be 
deposited or dropped. 

3. The slower the movement of water, the greater 
the absorption by soil. 

4. Close-growing crops act as spreaders, preventing 
concentration. 

5. They permit interception and dispersal of rain- 
drops, which checks the beating action of heavy rains. 
They produce a shading effect, which reduces evapo- 
ration during periods of drought. 


Crop Combinations 


In direct contrast, row or clean-tilled crops afford the 
least resistance to erosion, making it necessary to use 
the two types of crops in proper combinations in order 
to attain desired results. 

By alternating strips of close-growing crops with 
row or clean-tilled crops down a long gentle slope, 
soil and moisture losses are reduced to a minimum. 

Water falling upon the clean-cultivated land will 
meet with little resistance and will gain momentum 
as it passes down the slope; therefore, the practice is 
recommended of placing the crops in variable-width 
strips crosswise of the line of slope—the width of 
each strip being determined by the percent of slope, 
the type of soil, and the crops to be grown. Such a 
practice is simple, inexpensive, and widely applicable. 


Cover for the Land 


In view of the data obtained and recognized value 
of a vegetative cover in a strip-crop system of farming, 
the ration will not be balanced unless a vegetative 
cover is provided for the land at all times. Here again 
we may refer to the list of crops possible to be grown 
in any given region. In the Southeast winter peas 
broadcast in a clean-tilled crop, such as cotton, late 
in the summer will provide an excellent cover during 
the winter. In other areas, rye, winter wheat, or 
vetch may be used but wherever possible legumes 
should receive first consideration. 

The addition of more crop residue will materially 
aid in the balancing of this ration. When worked into 
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the surface soil, residues should not be pulverized or 
completely broken down into small particles which are 
easily carried away by moving water. Coarse particles 
of crop residue, together with roughtillage practices 
or seed-bed preparation, will conserve soil and mois- 
ture, acting in a manner comparable with that of close- 
growing crops. The cover crop or crop residue will 
add organic matter to the soil when plowed under or 
worked into the soil. Legumes plowed under when- 
ever possible as greep manure, will materially improve 
the soil and conserve moisture. 

In other areas, where the land is more broken with 
varying degrees of slope, and in the more humid regions 
the construction of terraces on the contour, together 
with strip cropping, has proved to be an effective prac- 
tice. Moreover, planting, cultivating, and harvesting 
on the contour is showing itself to be a cost-cutter in 
horse- and mule-power and machine operation, because 
it takes less energy to go around a hill than it does to 
go up and down a hill. 

No doubt modifications of strip cropping will be 
forthcoming as its use is extended and farmers become 
more familiar with its operations. But of all the prac- 
tices, old and new, strip cropping has emerged an im- 
portant keystone in the arch of erosion control. This 
is because it is simple, flexible, economical, and widely 
applicable. 
ee 
TO CONTROL RUN-OFF WATERS ON 

COLLEGE FARM 


Construction of a complete water-disposal system on approxt- 
mately 200 acres of Clemson College farm will begin soon as a 
joint undertaking of the college and Soil Conservation Service. 

C. C. C. camp 14 in Pickens County, S. C., will cooperate in 
developing the project to curb erosion on the college farm. 

The camp engineer will supervise the running of terrace lines for 
Nichols-type terraces. Technical workers of the camp are to plan 


terrace outlets and channels to dispose of run-off water. 
As soon as the plans are completed the college will construct 


terraces under the supervision of C. 8. Patrick, college farm super- 
intendent, R. A. McGinty, acting director of research at Clemson, 
has announced. 

Camp enrollees will build the terrace outlets and channels. 
Bermuda sod is to be used in the open field and masonry structures 
in woodland to protect the outlet channels against gullying. 


A Practical Demonstration 


All of the terraces will be constructed in accordance with speci- 
fications which have been worked out for South Carolina by the 
Soil Conservation Service and the Extension Service. 

When completed the water disposal system will give thousands 
of South Carolina farmers who visit the farm each year an oppor- 
tunity to observe improved practices for disposing of run-off water 
from cultivated fields. 


MAKING THE CAMERA MORE EFFECTIVE 


Photographers that can climb like firemen and bring 
down picture prizes not available when they keep 
both feet on the ground make a real contribution to 
the improvement of Soil Conservation Service pictures. 

A little elevation eliminates undesirable foreground 
and extends the range to show a coordinated system 
of erosion-control measures applied over large fields 
or an entire farm. " 
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Figure 1.—A correct angle for photographing ter- 
raced fields or strip-crop areas. Clear focus, with 
unobstructed vision, is assured. 


Assuming that the photographer won't risk his 
neck and camera by climbing trees to attain desired 
elevation, two major items of equipment are necessary 
for the job—a light pick-up truck, and a ladder prop- 
erly mounted and anchored on the truck. The ladder 
must fold down to a height of 11 feet to pass under 


viaducts. 
A Ladder on a Truck 


Orin S. Welch, regional photographer in the South- 
east, devised the ladder mounted on the truck shown 
in the accompanying illustrations. 

Figures 1 and 2 show the desirability of taking pic- 
tures of erosion-control measures from an elevated 
position. Elevation provides the correct angle for 
taking photographs of broad areas, entire terraced 
fields, or strip crops. In this manner objects to be 


Figure 2.—An incorrect angle for photographing 
terraced fields or strip-crop areas. The camera 
is set to the same horizon line as in the other dia- 
gram, but due to its low position this line travels 
almost parallel with the surface of the land. 





_top_SkY_LINE_ 












HORIZON LIN 





DPPPETILLLLLL LTP 


' ForeGRouND usu-! 








~~ ee 
~4 ~ 
= anor 


ALLY OUT OF FOCUS. ad 
= 


OF NO VALUE TO | = ~ 


| 

| PICTURE IN 
~ 

! ! 

! 


! as Si 





Figure 3.—Taking the picture. 


photographed are brought within the range of vision. 
Figure 2 shows the difhculty encountered in attempt- 
ing to photograph large areas with the camera at 
tripod height. Unsightly foreground detracts from 
the artistic value of the resulting photograph and the 
scope of the picture is reduced greatly. 


Cables Stabilize Ladder 


Figure 3 shows the truck and ladder equipment in 
operating position. Six wire cables are used to 
stabilize the ladder. Two are attached to the front 
bumper, two to the rear end of the truck body, and 
one to each side of the body. The cables are per- 
manently attached to the ladder. When the ladder 
is folded down they are packed inside the truck body. 

When the photographer is ready to drive to the 
next scene, he folds the ladder down. Figure 4 
shows the method of raising and lowering with a piece 
of 2-inch gas pipe and crank to which wire cables are 
connected with the ladder. Turning the crank raises 
or lowers the ladder. 
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Go 





Figure 4.—Raising or lowering the ladder. 


In figure 5 the ladder is being folded into the position 
as shown in figure 6, the position for travel to the next 
job. When moving any considerable distance the 
ladder sections may be dismantled easily and carried 
in the body of the truck. The ladder as shown in 
figure 6 clears less than 11 feet, the maximum permis- 
sible height for trucks moving on the highways. 

A limited number of sets of specifications and blue- 
prints for the construction of the ladder are available 
upon application to G. A. Barnes, in charge of the 
Section of Information. The total cost of all materials 
is less than $25. It can be constructed by two good 
workmen in 1 day. The job explained in this article 
was supervised by R. L. Stribling, chief warehouse 
mechanic, at Spartanburg, S. C. 


Breadth Increased 


Elevation brings into view a broader and deeper area. 
The breadth of the area may be increased still more 
by using the 5 by 7 camera now in use by the Soil 
Conservation Service, as a substitute for a circuit 
camera. 

From the photographic ladder or from the ground 
panoramic views may be taken with this regular equip- 
ment. 

To do this job care must be exercised in focusing the 
camera, with the tripod perfectly level. Determine 
the breadth of the area by swinging the camera, 
observing the scene as it appears on the ground glass. 

Select the first position for the camera; mark the side 
of the tripod base to correspond with a designated 
point on the camera frame. Next look through the 
ground glass and move the camera to the second posi- 
tion allowing a small margin of the scene to overlap. 
About one-fourth inch is sufhcient. Mark the point 
on the tripod to correspond with the point on the 
camera frame as before. The distance to be marked 
off for the third and subsequent scenes has now been 
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determined. Always tighten the tripod screw before 
making an exposure and loosen it slightly before mov- 
ing the camera to the next position. 

Arrange the pivot of the camera to place it in posi- 
tion directly below the lens. This aids in obtaining a 
more perfect alignment for matching scenes in the 
foreground. 

When to Take Pictures 


The best views are made in early morning or late 
afternoon sunlight during the summer months. The 
midday sun gives too much overhead light, too much 
glare, not enough shadow. This is particularly true 
when photographing terraced fields or strip crops. 
Deep gullies or steep hillsides are subjects that can 
best be photographed when the sun is directly over- 
head. 

Avoid direct back or front lighting whenever pos- 
sible. If the lens is properly shaded a front light is 
preferable to light from the rear provided there is no 
better choice. 

Panoramic Views 


In making panoramic views the camera faces a dif- 
ferent light angle from each position. A most careful 
study of this phase is essential if successful results 
are to be obtained. Each exposure of the panoramic 
view must be timed the same, with the diaphragm 
adjusted accordingly, regardless of lighting effects 
on the landscape. 

If the camera is properly focused and all set screws 
tightened before making the first exposure, it 1s 
unnecessary to make further adjustments other than 
tightening the tripod screw and operating the shutter 
to complete the panorama. 

Film packs are preferable for making panoramic 
views. They are compact and the job requires less 
time, an important feature when the ladder is being 


used. 
(Continued on p. 35) 


Figure 5.—Folding the ladder into position. 





AN EXPERIENCE WITH BLACK LOCUSTS 


A Muskingum County, Ohio, farmer, John Newell, knows from 
personal experience the value of black-locust trees in the control of 
soil erosion. Not only have black locusts reclaimed gullied areas on 
his farm but for a quarter of a century they have yielded him a 
profit from the sale of posts. 

Forty-five years ago there was a natural black-locust grove on the 
Newell place, then owned by his father. The grove was cleared 
and the land was farmed for many years. At the time of clearing, 
the Newell boys planted “a couple of armfulls of locust sprouts” 
near the bottom of some bad gullies. They were planted in typical 
Ohio Muskingum silt loam and the area had no special preparation. 
The planting was done against the advice of the elder Mr. Newell, 
who didn’t expect them to grow. 

But they did grow and from the original plantings spread com- 
pletely across the gullied area. From this original planting John 
Newell has been cutting posts for the last quarter century. He 
has sold posts every year for from 25 cents to 45 cents each. Two 
years ago Newell cut 165 posts and netted $41.25 for his trouble. 
During the most recent winter he cut a similar number of posts 
from three aged trees. 

“They grow fast”, Newell said, ‘‘and the nice part of it is they 
stop the gully washing. The first thing to grow is weeds, then the 
leaf litter begins to cover the ground. Then it isn’t long until 
bluegrass comes in.” 

Foresters who have visited Newell’s woodlands also note that 
other species of trees—having greater value from the standpoint of 
timber production—are getting a start. 





LESPEDEZA’S VALUE SHOWN BY 
EXPERIMENT 


The value of rotations is illustrated by results of experiments 
with cotton and lespedeza conducted by the Soil Conservation 
Service in cooperation with the South Carolina Experiment 
Station. Results were obtained from 33 plots scattered over 11 
farms. 

Each plot was divided into two equal parts. One part was sown 
to lespedeza and the other half planted to cotton. The following 
spring lespedeza was turned under and the entire area planted to 
cotton. All of the plots received the same tillage and fertilizer 


treatment. 
Erosion Reduced 


Lespedeza cut down erosion losses. Every thousand gallons of 
run-off water from terraces in the cotton land washed away 8.3 
pounds of soil, whereas the same amount of water from the les- 
pedeza land carried 2.5 pounds, or less than one-third as much soil. 
Furthermore the total run-off from the cotton land amounted to 
more than 17 percent of the total rainfall, while on the lespedeza 
all but 10 percent of the total rainfall was absorbed into the soil 
where it fell. 

Seed cotton yields on the lespedeza land averaged 939 pounds per 
acre. Where cotton followed cotton the yield averaged 583 
pounds. Lespedeza increased the yield, therefore, an average of 
356 pounds per acre or 61 percent. 

Interpreting these results, scientists conducting the experiments 
found that the cotton land lost an average of 17 tons of soil while 
the area in lespedeza lost slightly more than 1 ton per acre. 





Indication of extent of extreme erosion on the Newell 
farm in January 1935. Before being planted to 
black locust sprouts, this area was eroded down 
to the subsoil and gullies had formed from 3 to 6 
feet deep. At the time this picture was made the 
locusts had taken root in the bottoms of the gullies 
and were spredding to the ridges between. Leaf 
litter and grass were serving to prevent further 
excessive losses of soil. 


By May 1936 Canadian bluegrass had voluntarily 
covered the area, definitely controlling erosion 
where raw gullies had formerly existed. 
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GREEN ROADSIDES MAKE STABLE HIGHWAYS 
By George W. Hood ! 


Erosion control on highways means, first of all, 
grades where vegetation will grow. Grasses take 
kindly to easy, continuous slopes. Andon such slopes 
power mowers may be used and maintenance costs 
held down thereby. 

Trees are in order on many steeper slopes and banks. 
All slopes should be gently rounded, and the water- 
ways should be made wide and shallow. 


Deep cuts and high banks call for the use of shrubs 
or woody vines, with opportunity now and then for 
the planting of trees as a further measure. 


Locating Inlet Culverts 


Inlet culverts should be at least as high as the 
adjoining land, to prevent side gullying along the road 
and cutting back into adjoining fields. Drop inlets are 


often essential, if conditions necessary for the establish- 
ment of vegetation are to be provided. Neither grass 
nor woody vegetation can be established or maintained 
when there is washing or cutting of the soil. 

The type of woody vegetation selected should 
conform closely to the natural growth in that particular 
locality. Many cultivated trees and shrubs are 
adaptable for such planting, but their selection should 
be carefully made. 


Grasses Prevent Cutting 


Cutting does not usually occur where grasses are 
firmly established and where the waterways are wide 
so that the water is spread out in a thin sheet. 

When we discuss vegetation, we naturally include 
alfalfa and other vegetation not of the true grass type 
which, in addition to suitable grass mixtures, often 
make an excellent ground cover. 


1 Regional forester, Soil Conservation Service, Salina, Kansas. 





Left, proper roddside grade, permitting establishment of grass mat. Right, improper grade whereon it is 
impossible to develop a grass covering. 









Trees planted irregularly near base of steep 
slopes, with shrubs covering the bank and 
spotted among the trees. Grass seeded 
between shrub planting and roadbed and 
on shoulders of road. 


Buffer-strip protection for upper part of 
slope: Left, several rows of close-growing 
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Above—The usual type 
of pipe permitting loss 
of soil, as indicated 
bye ox” 


Below—The drop-inlet 
type, which saves soil, 
as indicated by ‘‘x,”’ 
together with widen- 
ing of roadway over 
culvert and grating to 
carry water from road 
into outlet. Ditch 
checkers are used on 
the lower side, and 
buffer strips stabilize 
soil deposit. 


Heavy Seeding 


In planting either grass 
or shrubs, the seeding 
should be heavy and the planting close, so that 
quick coverage will develop. Grass seeding should be 
heavier than normally used for general field plantings, 
depending, of course, upon the varying local conditions. 
Ground-cover shrubs should be set 2 or 3 feet apart, 
depending upon the steepness of the slope, the fertility 
of the land, the care they are to receive, and the ease 
with which they can be established. On steep banks 
rows of shrubs should be planted at right angles to the 
flow of the water, and each row offset several inches 
from the adjacent row, so that, when completed, the 
water can find no direct passage to the bottom. 


An Eye for Beauty 


Care should be used in plantings. A combination 
of shrubs or woody plants should be made with an eye 





to beautifying the highways as well as stabilizing them. 
Mass plantings of a single suitable species will some- 
times be satisfactory and in keeping with the general 
surroundings; in other places mixed plantings of two 
or three species are to be favored. Vines, such as 
ampelopsis, Japan honeysuckle, or matrimony-vine, 
often make the best and most appropriate ground 
cover, and blend with the surrounding vegetation. 
Other sites lend themselves well to a mass planting of 
low, compact shrub growth, such as develops from 
dwarf sumac, Indian currant, or native snowberry. 

Triangular areas at the junction of two roads may be 
made attractive at the same time that erosion is 
checked. Properly graded and planted, such areas 
will serve as recreation spots. They should be 
grassed and planted to trees. If the size of the areas 
warrant, shrubs may be introduced—low-growing 
species which will not obstruct the view. 
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The principal bulwark of woodland against erosion by water. This sievelike organic blanket takes the surface 
run out of water and causes the water to percolate slowly into the soil. 


FARM WOODLAND: CONSERVER OF SOIL AND 
MOISTURE! 


ByzJAR Ee ivaz 


Early settlers commented excitedly on the dense 
forests in the humid regions, on the high fertility of 
the soil, and on the abundance of fresh-water springs 
and the clearness of the streams in this wooded wilder- 
ness. They saw little or no accelerated erosion. 
Rains fell and snows melted, there was high water but 
floods attaining the intensity and frequency of those 
of today were unknown. In times of drought, springs 
and streams continued to flow from the great soil 
reservoirs beneath the trees. The abundant ground 
water and the rich soil provide for a lush growth of 
vegetation and, in turn, the trees, shrubs, and other 
woodland plants covered and held the soil against 
erosion, fostered the storage of water, and constantly 
contributed to the enrichment of soil. This nearly 
perfect balance, unfortunately, now has been disrupted 
over most of the original forest area. 


1 This is the second article in a series which opened in the July number with 
The Place of the Forester in Soil Conservation, by John F. Preston. 
2 Forester, Woodland Section, Soil Conservation Service. 
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Above us and all around us in the virgin woods are 
leaves, twigs, branches, and stems, which expose 
innumerable little surfaces aggregating an area several 
times greater than that of the ground beneath. This 
loosely thatched roof, often a hundred feet or more in 
thickness, is the first line of protection against surficial 
run-off and the soil erosion it causes. Driving rains 
beat upon it but below it the falling water slides 
meekly down the stems or drips weakly to the ground. 
As much as half an inch of rainfall may be completely 
intercepted by this thatch. 

Dr. Hans Burger, a pioneer in the study of the 
partnership of wood and water in Switzerland, states, 
‘After many examinations it is found that the trees of 
a forest, according to the species of tree and the den- 
sity of the forest, will hold back 20 to 40 percent of the 
rainfall, so that it never reaches the ground but 
evaporates and increases the humidity of the air.” 

The main bulwarks of woodland against erosion, 
however, are just beneath our feet. At the surface is 
the litter and humus, a complete blanket of organic 


material such as leaves and twigs in various stages of 
disintegration. It is not a very smooth blanket but 
rather an endless series of little depressions. These 
catch the water that penetrates the thatched roof 
overhead and restrain it from running away on the 
surface. The blanket is like a sieve, and the water 
filters downward through it to the soil beneath. This 
all-important organic mantle influences the soil in 
several ways, making it more permeable to the waters 
that filter through the blanket. The surface of the 
soil is kept moist and absorbent even in winter when 
exposed soil is deeply frozen. Organic acids in the 
humus react to make the soil more porous, giving it 
what is known as tilth. Furthermore the litter and 
humus form the principal habitat for a vast population 
of organisms important to soil building, soil holding, 
and water storing. 

We recognize the forest carpet and the soil that 
blends into it as the home of rodents, earthworms, 
ants, larvae of locusts, and other insects, all of which 
aid in water movement and storage. But, as Dr. 
Arthur Paul Jacot, of the Appalachian Forest Experi- 
ment Station, has stated, “this assortment of odds and 
ends of the animal kingdom are local in their effects as 
compared to that of the minute segmented animals 
(arthropods) so numerous and generally distributed 
in organic soils as to be of outstanding importance in 
making and keeping the soil full of minute channels 
which make it possible for rain water to enter it instead 
of running off the surface. The intricate, ramifying 
patterns which these microarthropods establish are of 
far greater importance in water percolation than me- 
chanical soil porosity—as evidenced in soil which has 
been so eroded as to have lost this animate layer.” 
Through the agency of these innumerable micro- 
animals, roots and rootlets that have completed their 
periods of living service and have been softened by 
fungi are hollowed out to the more resistant bark and 
became water pipes, rapidly and safely conveying huge 
quantities of water to the deeper reaches of the soil. 


A Subcarpet 


Woodland cover has still another line of defense 
against soil erosion. The intricately woven mass of 
living roots forms a subcarpet beneath the forest litter 
with extensions deep into the mineral soil, binding the 
humus and soil into a mat or a ball that resists erosion. 
While this line of defense is important only on the 
steeper slopes in a virgin woodland, it is elsewhere of 
primary importance when the erosion control efh- 


83020—36—---2 





The aerial portion of the trees and shrubs form a 
loosely-thatched roof, woodland’s first line of 
defense against soil erosion. 


ciency of the forest floor has been seriously reduced 
by man. 

Thus, there is relatively little surficial run-off from 
a virgin woodland area, and, of course, no soil erosion. 
Water not evaporated or utilized by the vegetation 
moves slowly through the soil to feed springs and 
streams or to replenish deeper stores. With this per- 
fect association of vegetation, soil, and water function- 
ing in the presence of abundant air and sunlight, each 
associate is preserved and renewed to perpetuity. 


Soil Losses Compared 


The relative efficiency of woodland cover for soil 
and moisture conservation as compared with various 
other uses of moderately sloping land has been demon- 
strated at several of the erosion-control experimental 

(Continued on p. 36) 
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MEASURING THE VENGEANCE OF A SINGLE SPOR 





Gullies were cut into bedrock, and large rock slabs 
were carried onto the fields below. 

Highways, railroads, bridges, buildings, and soil 
within a strip in central and southern New York 
20 miles wide and 100 miles long felt the impact of 
a record-breaking rain on July 7 and 8, 1935. 

At Ithaca, close to the center of disturbance, the 
precipitation amounted to 8.12 inches in 36 hours— 
5.46 inches in 12 hours. This topped all previous 
records for intensity. 

Transportation was in many places disrupted, 50 
lives were lost, and in the wake of the disaster was 
an enormous erosion damage, with toposil and even 
growing crops washed from hillsides and with 20-foot 
gullies drilled over night. Some of these gullies pene- 
trated several feet into the bedrock of shale and sand- 
stone. Sand, gravel, and boulders were strewn over 
many a formerly productive field to a depth of a foot 
or more. 

The Cohocton River demonstration project lies in 
the western part of the storm-stricken area. Erosion 
conditions on more than 30,000 acres there had been 
studied and mapped previously. After the storm, 
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nine typical farms, comprising an area of 1,560 acres, 
were remapped by the same men.” While it is im- 
probable that this area is representative of the whole 
storm belt, a comparison of conditions before and after 
the storm gives considerable information concerning 
several factors which permit the loss of soil. 

The region lies at the northern edge of the Appala- 
chian Plateau and consists of a high, fairly level plain, 
deeply dissected by steep-walled valleys. The dis- 
tribution of slopes of different gradients is shown 


herewith. 
Distribution of slopes over 1,560 acres 
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General Farming Prevails 


In most of southern New York, dairying is the 
principal agricultural enterprise, but here general 
farming is the usual thing, with potatoes as the chief 
cash crop. A 4-year rotation of potatoes, oats, and 
2 years of hay is commonly followed. The acreage of 
clean-cultivated crops is higher than in most of south- 
ern New York. The approximate distribution of 
crops over the 1,560 acres studied is shown as follows: 


Distribution of crops over 1,560 acres 


Percent 0 
Crop: area 

Meadow... .... Siw) seen ee 28. 5 
Pasture. . «4 vib dal belinda eds 24.1 
Small grain «02. 4) saad sake 16. 7 
Buckwheat... 35.3 civ avidnw ee 125 
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This indicates that 33.2 percent of the land was 
plowed only a few weeks or a few months before the 
storm, and that 15 percent was planted to clean 
cultivated crops. More than three-quarters of the 
crop land, including meadows, was on slopes of less 
than 25 percent gradient, while nearly one-half of the 
pasture and about two-thirds of the idle and forest 


1 The author is soil scientist, Soil Conservation Service, Norwich, N. Y. 
2 The mapping in this study was done by W. W. Reitz and H. C. Knoblauch. 


land were on slopes steeper than 25 percent. Much 
of the pasture and idle land is on fields which were 
under cultivation at one time, but as the fertility 
decreased, due to erosion and other causes, they were 
dropped from cultivation. As a result of this unpro- 
ductive condition, the vegetative cover over much of 
this land is poor, thin, and weedy. 


Gullying the Index 


In comparing erosion conditions before and after 
the storm, gullying was taken as the basis, since it is 
dificult to evaluate a change in sheet-erosion con- 
ditions. It is safe to assume, however, that increased 
sheet erosion accompanied the gullying and was spread 
over a comparably large area. The term “gully” in 
this mapping was applied only to channels which 
were too deep to be erased by ordinary tillage opera- 
tions. Rills a few inches deep were classified with 
sheet erosion. 

Of the 1,560 acres studied, 252, or 16 percent, con- 
tained new gullies, and on 100 of these (6.4 percent of 
the total area) these gullies were less than 100 feet 
apart, or at the rate of more than three to the acre. 
The storm had deepened old gullies or had cut new 
gullies deep enough to prevent crossing with ordinary 
farm implements on 98 acres. Twenty-nine acres 
were covered with a deposition of rock and gravel, 
and on 15 acres this deposition was over 9 inches deep. 





Gullies up to 20 feet in depth developed overnight. 





Twelve acres were covered with silt deposits, which 
on 2 acres were more than 2 feet deep. 





Buckwheat provided little protection to the soil when flanked on the up-side by cultivated crops. This is shown 
conclusively in this view of a slope strip cropped in oats, corn, mixed meadow, potatoes, buckwheat, and 
grassy meadow. 
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Pastures suffered severely during the storm. 





It has been generally recognized that a dense cover 
of close-growing vegetation is an effective natural pro- 
tection against erosion, and this is borne out by these 
observations. Forest cover permitted the least erosion 
and meadow was next. Only 3.9 percent of the 
meadowland showed the presence of new gullies, while 
over 15 times that much land in row crops was affected. 
The acreage of buckwheat was too small to give con- 
clusive evidence, but the results verify other observa- 
tions that this crop offers little resistance to erosion. 

The fact that small grains, seeded only a few months 
before the storm provided more protection to the land 
than was given by pasture with a permanent sod cover 
can be explained by the poor, thin cover of many of 
the unimproved pastures. Even if the small-grain 
crops were not fertilized, they were usually following a 
crop to which a fair amount of fertilizer had been 
applied. In preventing the formation of frequent 
gullies, the pasture sod was more effective than the 
small grains, and the difference was not great in the 
development of deep gullies. 

Much of both pasture and idle land is on run-down, 
uncared for fields, and about 25 percent of each was 
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gullied before the storm. Nearly three-quarters of the 
idle land is on slopes steeper than 25 percent, while 
only about one-half of the pasture is on such slopes. 
But for some reason, possibly the effect of grazing, the 
water running over the pastures cut a large percent of 
the land with new gullies, while on the idle land the 
water apparently concentrated in the old gullies and 
cut them deeper, with little damage to the land 
between them. 

In this instance steepness does not appear to have 
been 2 dominant factor in erosion on pastures, since 
over three-quarters of the gullying occurred on that 
half of the pastures occupying slopes of less than 25 
percent. The reason evidently was due to the poor 
cover which had developed on a few fields of 20 acres 
or more, largely on slopes of less than 15 percent. 

It was noted that gullying occurred in a smaller 
percent of the pasture fields than anywhere else except 
meadow, but that the average area affected when a 
field did gully was much greater in pastures than 
elsewhere. 

Although steepness of slope apparently was of minor 
importance in pastures, it was a factor of great impor- 
tance in erosion asa whole. Eighty-two and ahalf per- 


cent of the deep gullying occurred on slopes steeper 
than 25 percent. A comparison of gullying by slopes 
on meadows and clean-cultivated fields offers a sharp 
contrast in erosion over a wide range of slopes. 


Gully erosion by slopes on meadow and clean-cultivated fields 








Slope Meadow Row crops 

Percent Percent Percent 
O- 5 0 23.6 
5-15 4.5 60. 1 

15-25 6.1 75.9 

25-35 eS 66.9 

35 NES) 92.8 

















The rapid increase in the amount of erosion as the 
slope increases is readily seen. It can also be seen that 
adequate protection must be given to land growing 
clean-cultivated crops even on the gentler slopes. 


Strip Cropping 

Other observations following the storm showed that 
good protection was given by an arrangement of 
fields so that the clean-cultivated crops were in strips 
extending across the slope between fields of close- 
growing crops. This practice, which is commonly 
known as “strip cropping’’, was effective on slopes up 
to 25 percent or more. However, it is obvious that 
greater protection is necessary as the steepness of 
slope increases and that there is a slope limit, depend- 
ing on soil, climate, and other conditions, above which 
it is not economical or practical to attempt to grow 
clean-cultivated crops and still provide adequate 
protection. 

Over 90 percent of the deposition of sand, gravel, or 
silt occurred on meadows, pastures, and idle land— 
fields which were protected by a sod cover. Numer- 
ous observations immediately after the storm showed 
that the grass cover was laid flat by the rushing water 
and formed a carpet which not only slowed up the 
water so that it dropped its load, but which also 
protected the soil beneath from any erosion. 


Conclusions 


Studies of erosion caused by one severe storm show 
clearly that erosion is governed by type of soil, vege- 
tative cover, and steepness of slope. 

Although this storm was of abnormal severity, the 
region is subject to torrential summer rains, and its 
lessons are applicable to farming elsewhere. 

The studies indicate that the best natural agent for 
protecting the soil from erosion is a dense cover of 
vegetation. 


Maintenance of fertility on crop land and improve- 
ment of meadows and pastures are necessary to the 
production of adequate cover, which is of such great 
importance in an erosion-control program. 

Strip cropping gives good protection when row 
crops must be grown. 

Erosion increases rapidly as the steepness of slope 
increases, and it is much more difficult to prevent it 
on the steeper slopes. 

It is possible to establish a slope limit, depending 
on soil, climate, and other conditions, above which 
it is neither economical nor practicable to attempt to 
grow clean-cultivated crops and still provide sufhcient 
protection to the land. 

Meadows and other close-growing crops not only 
prevent erosion on the land where grown, but they 
also catch and hold soil material which is being washed 
down from the land above. 
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MAKING CAMERA EFFECTIVE 


(Continued from p. 24) 


Select the main point of interest to be photographed 
in the panorama then make as few exposures as neces- 
sary to record the scene. If two or three positions 
cover the subject there is no need for four or five 
The limit should be five. Views of two or three 
exposures are useful for certain types of publication; 
however, longer panoramas cannot be reproduced 
conveniently. 

Five scenes covered by an 8%-inch lens embrace a 
greater area than when a longer focal lens is used. 
However, with the longer focal length lens more 
depth may be secured. 

Prints may be made from the negatives in the 
ordinary way. Be sure to make the prints uniform, 
of the same shade and density to insure perfect 
matching. A practical method is to match the nega- 
tives in a printing frame first, and print as one print 
from paper cut to proper length. Thus, more even 
matching is assured and the laps and spliced joints 
avoided. 


FARM WOODLAND : CONSERVER 
(Continued from p. 29) 

stations of the Soil Conservation Service. As against 
negligible run-off and soil loss amounts for woodlands 
and slightly greater but still negligible corresponding 
figures for grasslands, the annual run-off records range 
from 14 percent for good crop rotations to 30 or 35 
percent for continuous row crops, and as much as 44 
percent for fallow land. Soil losses range from 3 to 
65 tons per acre per year for these land uses. It 1s 
indeed fortunate that there remain in our agricultural 
regions over 185,000,000 acres of farm woodlands. 


survived made so little growth that they could hardly 
compete with the weeds and grasses. The tilled soil, 
which but a few years before had had the structure 
and composition of that in the woods at the edge of 
the field, would no longer support the climax forest 
vegetation represented by the woods. Dr. Schenck 
turned to pines and spruces, more primitive species in 
nature’s succession, and these have been successfully 
established. If these areas are undisturbed over the 
course of several rotations, the soil conditions essential 
to the climax hardwoods will be restored and the site 
will again be occupied by them. It is obviously better 





Grazing of woodland areas may destroy the woodland cover, and on slopes such as this leads to the destruction 
of the soil. 


These woodlands are a far cry, for the most part, 
from the virgin forests that once occupied their sites. 
Many acres of these woods are struggling on areas but 
recently abandoned and removed from cultivation as 
a result of erosion or soil depletion. The few years of 
tillage have destroyed the favorable soil structure that 
nature painstakingly built up over centuries, and 
dissipated the organic content of the soil so important 
to its moisture-retaining, erosion-resisting, and growth- 
favoring capacities. 

The influences of tillage are well illustrated by the 
experience of Dr. C. A. Schenck, an internationally 
recognized forester, on an estate in North Carolina. 
Given the task of reforesting the many farm fields that 
made up the tract, Dr. Schenck observed the fine form 
and growth of important “climax” hardwoods in 
adjoining sites of the same soil type which had never 
been deforested, and he tried to reforest the fields with 
hardwoods. Many of the trees died and those that 
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woodland economics to dedicate sites permanently to 
woodland use rather than to rotate woodland and 
tillage as we have usually done in the past. 


The Evil of Burning 


Our farm woodlands are frequently burned, either 
accidentally or intentionally under various barbaric 
theories arising from our forefathers’ struggle to estab- 
lish tillage ina wilderness. Fire works in several ways 
to reduce the effectiveness of woodland in conserving 
soil and moisture. The so-called “harmless” ground 
fires, intended to “clean up the woods,” to “kill boll 
weevils’, or to accomplish other legendary objectives, 
are especially damaging to the essential mantle of litter 
and humus. A single severe fire or repeated light 
burnings consume this organic material, decimate bene- 
ficial soil fauna, and materially increase run-off and 
erosion. Soil-erosion experiment station results indt- 
cate that annual burning of woodland increases run-off 
from 10 to 30 times and soil loss from 12 to 300 times. 





Unwise use, exemplified here by cutting without provision for natural regeneration of the woodland cover, 
creates serious erosion hazards not only to the woodland site itself but also to good agricultural lands 


and watercourses below. 


Fire destroys the seed and seedlings on which wood- 
land renewal depends. When severe, it destroys ma- 
ture trees, but in farm woodlands this is usually less 
of a factor than its unholy alliance with fungi. Rot- 
causing organisms enter the trees through basal fire 
scars and reduce or destroy the crop value of the 
affected trees. 


Overgrazing Versus Profitable Grazing 


In still another way are natural conditions in farm 
woodlands materially changed through unwise acts of 
man. Nearly three-fifths of these 185,000,000 acres 
are grazed by domestic animals. Except in certain 
limited areas of open woodland where grasses and 
trees form a congenial association, grazing is a double- 
barreled uneconomic practice. On the one hand, 
woodland pastures provide little more than bare sub- 
sistence grazing as contrasted to profitable grazing. 
The grass is sparse, scattered, and unpalatable, and 
actual measurement of changes in weight of stock 
forced to graze in woodlands indicate that the prac- 


tice is economically unsound purely from the livestock 
standpoint. On the other hand, grazing causes cumu- 
lative damage to the woodland cover, ultimately result- 
ing in its destruction. Increased run-off and erosion 
accompanies this damage. 

The browsing of foliage and “riding down” of 
saplings, especially hardwoods, soon eliminates the 
younger-age classes. By preventing natural reproduc- 
tion in these types, grazing changes the lease of wood- 
land on the site from a normally permanent one to a 
term lease, terminable at the maturity of the youngest 
tree—a maturity which is further hastened by other 
grazing influences adverse to tree growth. In prac- 
tically all woodland types grazing animals cause 
openings in the protective forest canopy, which stead- 
ily increase in size. As a greater proportion of light 
reaches the forest floor, the organic mantle breaks 
down and inferior grasses and weeds increase. The 
soil is compacted by trampling, its structure is changed 


and it becomes much less permeable. 
(Continued on p. 40) 
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A DEVICE THAT FACILITATES SEEDING OF PAS- 
TURE TERRACES AND CONTOUR FURROWS 


By Wayne Austin ' 


Pasture terraces and many of the larger contour furrows in Colo- 
rado are made with either a road grader or a disk plow. These 
implements leave the sides of the terraces below the ground level 
very smooth and hard. It is useless to broadcast seed in this type 
of furrow until some sort of seedbed can be prepared. 


Ready to begin work. 





Up and over a cross dam. 


Reharrowing a pasture terrace after it has been 
seeded. 








A brush drag first was tried but without success. The sides of 
the furrows were so hard and smooth that the seed was brushed 
to the bottom of the ditch, where it was left without any covering. 
When the wind blew, most of the seed was scooped out of the 
furrow, scattered over the prairie and lost, or was pocketed in 
protected places. 

A flexible-winged, V-type harrow was built for use in these 
furrows. The next problem was how to pull it and how to get 
it over the cross dams that are built in the terraces every 80 to 
100 feet. This was accomplished by tying two 15-foot railroad 
irons across the bed of a truck. The harrow was fastened to the 
forward iron by means of a log chain. The rear rail was placed 
directly over the harrow, and a block and tackle was fastened to 
the center of the harrow. A man riding on the bed of the truck 
pulls the rope at the proper time, and this lifts the harrow over the 
cross dams as they are reached. The furrows are first harrowed, 
seeded with the broadcaster, and then reharrowed. 

This type of harrow prepares a very good seed bed and yet does 
not destroy the structures. The seed is sufficiently covered with 
soil by reharrowing to protect it from the wind and give it a chance 
to germinate. One truck and two men can harrow 30 to 40 miles 
of contour per day with this equipment. 

The accompanying photographs show the harrow at work on 
pasture terraces in the Black Squirrel Creek area. 


1 Assistant agronomist, Soil Conservation Service. 


Index Available 


An index covering Volume I of Soil Con- 


servation (August 1935 to June 1936, inclusive) 
is now ready for distribution on a restricted 
basis. 





Crider Honored 


F. J. Crider, head of soil conservation nurseries, has been 
awarded the degree of Doctor of Science by the University of 
Arizona. This was in recognition of Dr. Crider’s leadership in 
the development of horticultural sciences in the Southwest, his 
scholarship in plant nutrition, and his contributions as teacher, 
research worker and regent of the university. 


President Roosevelt has appointed H. H. Bennett, Chief of the 
Service; Morris L. Cooke, Administrator of the Rural Electrif- 
cation Administration; and F. A. Silcox, Chief of the Forest Serv- 
ice, as a special committee to call a conference of experts from the 
United States and foreign countries in Washington, September 22 
and 23. 

The purpose of the conference is to assemble data on “up-stream’ 
engineering in relation to flood control and land conservation. 
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SOUTHERN REGIONS OF THE UNITED 
STATES. By Howard W. Odum. 1936. 


A work such as this, about the South, out of the South, prepared 
by a man who for many years has labored for the advancement of 
southern interests, should and will have far-reaching influence not 
only in the region covered by the volume but in the future of the 
Nation’s readjustments as well. Dr. Odum, of the University of 
North Carolina, here presents an extraordinarily detailed and 
realistic picture of the southern United States, formerly designated 
as the South, now characterized in this work as southern regions, 
clearly differentiated into the older Southeast and the emerging 
new Southwest. Although in the indexes is to be found vast 
comparative data involving other regions and the United States 
as a whole, the book is, essentially, a book of the Southeast. 

Can the southern regions, set in the midst of a superabundance of 
nature’s wealth, abounding in multiple resources of geographic 
variety, of human stock, and of cultural tradition, occupying 
strategic positions within the Nation and in relation to the nations 
of the world, continue to feature deficiency, marginality and im- 
maturity, framed in isolated sections separate from the Nation, 
except as a peculiar phenomenon of cultural pathology? With 
a wealth of inventory of fact and actualities, with data on industry 
and agrarian resources, technology, deficiency, and waste, human 
culture and institutions, the author answers these queries, working 
toward and including a study on regional planning for southern 
United States. It might seem to the casual reader that Dr. Odum 
had written an unsympathetic book; on the contrary it has the 
tone of urgency—it shows us the southern regions as they are, 
almost, it might be said, to the last gully, so that out of this period 
of reconstruction there may come something, at least of permanent 
value to the South and to the Nation. 

Naturally, the disturbing story of the South’s eroded soils, 
misuse and abuse of rainfall, rivers, and streams, occupies an 
important place in the sections of the book which treat of def- 
ciency and waste. With the authority of the man who knows his 
regions and need not theorize, Dr. Odum states baldly that soil 
waste in southern regions ‘is measured in terms of more than half 
of all the Nation’s erosion toll.” Using the estimates of the Chief 
of the Soil Conservation Service, H. H. Bennett, who for many 
years has surveyed, sampled, and studied the soils of the Southern 
States, Dr. Odum presents the tragic picture of topsoil depletion 
in the Carolinas, Georgia, Alabama, Louisiana, Arkansas, Ten- 
nessee, and Virginia. That there should be a single county in the 
South Carolina piedmont where 277,000 acres of land have been 
seriously affected by erosion, is in the fact itself an urgent plea to 
right-about and face the issue of the South’s urgent need for planned 
conservation and reconstruction. 

Another factor which has caused large waste of arable land in 
southern regions—deposition of erosional debris over alluvial 
bottoms—receives treatment. An immense aggregate area of 
formerly rich bottom land has been affected by frequent overflows 
from streams with choked channels, and by deposition of sand and 
gravel and other material washed down from the hillsides, covering 
the soil and rendering cultivation precarious, if not impossible. 
As to the single-crop system of the South, followed persistantly 
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throughout the generations, Dr. Odum points to cold figures 
representing annual purchase by the Southeast of 514 million tons 
of commercial fertilizer as compared with all the rest of the Nation’s 
2% million tons. He tells of ‘vast gullies and gulches, wagon-wide 
and tree-deep, spotty hillsides, and great stretches of fields marred 
like some battlefield” and a stupendous drain on soil elements 
essential to plant growth by deficiency of agricultural methods, 
which if continued would make the region impotent for agrarian 
culture or to supply wealth of any kind adequate to support 
industry and mercantile interests. 

In a masterful discussion of the South as an agrarian country 
special consideration is given the possibilities of subregional 
classifications in the light of present-day problems. A vast amount 
of information and data is given in text and indices to show the 
complex picture in its manifold detail. Herein the reader-student 
is brought face to face with the figures which depict the exigencies 
of farm life on millions of small and poorly equipped farms; with the 
hazards of financing, high interest and poor credit; with soil 
erosion and depleted natural resources; with the picture of a 
million prospective squatters and migrants; with lowered standards 
of living and social deficiency. Within this specialized examination 
of the subregions the subject of farm areas is considered in the light 
of regional variations of basic factors—geography, soil, climate, 
topography, general cultural and folk-institutional ways, labor and 
supply, agricultural mechanization, markets and transportation, 
cooperative agencies. And herein is included a study of the 
1,100,000 ‘“‘cotton” farms of the Southeast, backed by fact and 
figure, to the effect that at the present rate of soil depletion the 
Southeast cannot continue to produce the present maximum of 
this crop without further and inevitable destruction of resources. 

As this study of the cotton outlook reveals the urgency for a 
substitute economy which will effectively merge economic and 
social diversity with cotton economy, Dr. Odum passes swiftly 
and expediently to an exploratory survey of the southern uplands 
as regions suitable for an expansive dairying industry. Here the 
author finds hope for the Southeast, saying: “These studies of 
new prospects for dairying are fundamental to the whole question 
of agricultural reconstruction and agrarian life in the South. It is, 
indeed, through the very realistic, practical, subregion by sub- 
region approach that the picture must be painted or success attained 
rather than through the ideological motivation for an abstract 
agrarian culture. To use Mississippi as an example, at least half 
the people now live on tenant farms. Those counties having the 
largest ratios of tenancy also show the largest ratios of illiteracy 
and other measured deficiencies, yet show the smallest sized value 
of all farm products sold. This does not mean the highest ratio of 
vegetables raised in farm gardens, or of checkens and eggs produced, 
or dairy cows on farms; but crops sold for cash, where in this casz 
the cash does not go to the farm tenant. In the statistics for these 
four aspects of farm life—dairying, dairy cows on farms, farm 
vegetables grown in farm gardens, poultry produced and used at 
home—may be found experimental demonstration of what may be 
accomplished through the reconstruc- 
tion of farm life. Of special impor- 
tance is the new program of County- 
State-Federal cooperation in soil 


<=) 





re 
rs 
= 
fa 
a 
25 
o 
z 
ba 








at 





Continued 


"|| [BOOK REVIEWS AND ABSTRACTS 





LTA 








erosion and conservation of land.” Further, Dr. Odum writes: 
“Nevertheless, the dream of a revitalized agrarian culture in the 
Southeast must be given the fullest possible consideration, both 
because of inherent possibilities and because of the case which is 
being made for it on many sides.” 

The first general conclusion drawn from this extensive volume 
is that the task of planning the safe and sure future for the 
Southeast is an extraordinarily difficult one, but that all the ele- 
ments for success are present provided they can be focused in the 


FARM WOODLAND: CONSERVER 
(Continued from p. 37) 

Dr. Burger states, “Many hundreds of experiments, 
carried out all over Switzerland, show that pasture 
lands are almost nonporous. Three to five times 
better is the permeable earth of the hayfield and ten 
to thirty times better that of good, uncultivated forest 
floors.” 

The roots of neighboring trees, no longer adequately 
protected by litter and humus, and influenced by the 
soil changes, exposure, and direct trampling, are more 
readily susceptible to damage by drought. Coopera- 
tive studies by the Purdue University Agricultural 
Experiment Station and the Central States Forest 
Experiment Station show that, as a result of grazing, 





Ground fires destroy the organic blanket laid down 
by woodland cover and materially reduce protec- 
tion agdinst excessive run-off and soil erosion. 








right ways and combinations. On the other hand, it is evident 
that the writer visions from the wealth of evidence set forth 
that unless there is a definite change in regional economy there 
will be retrogression in agriculture, in industry, and in general 
culture and institutions. It is to be hoped that, when the year 
of midcentury rolls round, those who labor and hope and plan 
for the South may turn for comparison, and with pride of 
achievement, to this vivid and detailed southern picture of the 
year 1936. 


the growth and vitality of large trees are affected. 
Soon they become stag-headed, the openings in the 
canepy get larger, and eventually the woodland is 
no more. 

Finally, the sound natural conditions of our farm 
woodlands have been materially altered by unwise, 
unthoughtful, or greedy cutting. Nature does not 
deny man the use of trees, since trees have a relatively 
definite natural span of life and can reproduce their 
kind. It is only when man cuts in ignorance or dis- 
regard of natural processes that Nature fails to repro- 
duce woodland as good if not better than that 
removed. Cutting without benefit of silviculture 
has denuded some sites and has so altered the com- 
position of woodlands on others, as to create problems 
almost impossible of early economic solution and 
generally has lowered the productive capacity of farm 
woodlands. All of these conditions have a direct 
bearing on soil and moisture conservation. The 
permanency of woodland cover, so important to soil 
and moisture conservation, is primarily dependent on 
its economic value as a producer of fuel and lumber. 
When opportunity for income diminishes or disap- 
pears, woodland cover soon gives way to uses which 
are more immediately profitable but hasten the process 
of erosion. 

Farm woodlands, even in their present deplorable 
condition, are important bulwarks of soil and moisture 
conservation, and their perpetuation and more effec- 
tive functioning are much to be desired. This can be 
brought about only by a complete overhauling of 
practices with respect to their management, protec- 
tion, and use. 


Under agreements between farmers and the Soil Conservation 
Service, there are scheduled for construction during the next 3 years. 
more than 36,000 miles of farm terracing, or enough to make 14 
terraces from New York City to Los Angeles. 


Especially on moderate slopes of deep, porous soil are terraces. 
valuable, but they are only one part of erosion control, and must 
be supplemented by ample vegetation, proper cropping and tillage 
practices, and increased planting of soil-binding crops. 
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sale Lesrincs aN DEFENSES WITHSTAND POUNDING 
OF RECORD RAINS 


By Harold G. Anthony 


The manner in which complete coordinated erosion- 
control measures on land of cooperating farmers 
with the Soil Conservation Service in the Plum Creek 
demonstration project withstood torrential rains and 
flood waters last night was remarkable. 


That’s the wording of a telegram received on the 
afternoon of July 7 from W. H. Du Puy, of Lockhart, 
Tex., project manager of the area comprising Cald- 
well and Hays Counties. 

Let it be said right here that Mr. Du Puy’s tele- 
graphic message was an understatement. 

I arrived at Lockhart 24 hours after an 8.38-inch 
rain had fallen in a matter of 6 hours. This was the 
heaviest downpour since 1902 and through one period 
of 20 minutes it reached a maximum intensity of 4 
inches per hour. Plum Creek went raging out of its 
banks and 13 lives were claimed by the unleashed 
waters in and around the villages of Uhland and Kyle, 
in the heart of the project area. Other rains during 
the day preceding my arrival brought the total pre- 
cipitation to well over 9 inches. 

Accompanied by other staff members I went for a 
first-hand look at the erosion-control program under 
the strain of such a test. 


Unrestrained Waters at Work 


Now, I want you to come along with me. Get the 
picture. 


B85 /9—-s0——— 1 


We are sitting in our car, 4 or 5 inches of water 
swirling over the highway, near the little community 
of Uhland. On our right is a farm totally unpro- 
tected from erosion. Nearest us is a large, sloping 
field planted to cotton and corn. Between every 
two rows is a stream of muddy water rushing toward 
the roadside ditch. As we watch, we see the water 
cutting loose soil, gouging out holes. We see small 
gullies between the furrows turning into gaping 
gashes in the cultivated field. We see furrows dis- 
appearing, melting into the water. On the lower 
edge of the field there is a deposition of topsoil, washed 
from the slope above, gradually growing deeper, 
spreading out, relentlessly covering growing cotton 
and building up around stalks of corn. In many 
instances cotton is being uprooted—dug out by the 
rapidly flowing water. 

What we see here is not only the virtual destruction 
of a cotton crop. More serious and far-reaching is 
the fact that here is the wasting away by water erosion 
of good farm land that will never again—certainly not 
in several generations—reach its former peak of pro- 
ductivity. The very life of the land, tons and tons of 
rich topsoil, is being washed away, never to be re- 
turned except through the slow processes of nature. 

Multiply the scene by a hundred, yes, even a 
thousand, and you will have some idea of the de- 
struction wrought by a single cloudburst on acre 
upon acre of unprotected land in the watershed of 
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-Two-foot deposit of soil covers cotton at left. This 
unprotected field furnishes evidence of tremendous 
soil movement by water. 





Huge silt deposit made by soil swept from unpro- 
tected field. 





Portion of roadway on Siley Valley highway swept 
away for distance of 150 feet by flood waters. 





A-1 bottom land at Uhland, Tex. Scoured out to 

hard subsoil, entailing loss of 6 to 8 inches of good 

topsoil over entire field. Field above protected by 

vegetation and contour ridges suffered no damage 
from washing or gullying. 


42 


Plum Creek. Add to this, also, the loss of life, the 
damage to highways and railways, the destruction 
of homes, and you will readily agree that if the more 
extensive application of proper erosion-control meas’ 


ures could have prevented even one-tenth of the 


tragedy, the expense and effort would have been well 
worth while. 
By Way of Contrast 


Now let’s look at another farm. We are still near 
Uhland in the Plum Creek demonstration area. The 
farm we now see is under cooperative agreement and 
the complete, coordinated erosion-control program has 
been instituted on each acre. 

Stretching out across one of the fields is a well- 
planned system of sorghum strip crops. Instead of 
water sweeping tons of topsoil off this field we see each 
contoured furrow filled with water that is gradually 
finding its way to a lower level. Water flowing into 
the strips of sorghum is so slowed down by the fibrous- 
rooted plants that it actually backs up above the strip, 
Soil held in suspension is dropped. A close inspection 
of water coming from the strip nearest the road reveals 
that it is clear, free of soil. The water runs out from 
the strip slowly, evenly, and does not cut or wash. 

On a field of the farm having a slope of about 4 per- 
cent we see in addition to strip crops and contour 
cultivation a system of wide base Mangum terraces. 
The terraces, almost filled to the top with water, are 
unbroken. Excess water is flowing slowly through 
vegetated outlets into a well-sodded channel that 
delivers it safely to stream level. 


Holding on Hillside 


There is a third field with a still steeper slope. This 
is a new pasture—land too steep for safe cultivation, 
Grass and contour ridges are doing a perfect job of 
holding the water on the hillside, thereby cutting the 





Two- to three-foot deposit of silt formed by soil swept 
from unprotected field. Original height of corn 
about 6 feet. 








rate of run-off to a minimum. There is no apparent 
erosion on this hillside. 

What we have seen, of itself, needs little elaboration, 
It is an actual and enlightening contrast of farm lands 
unprotected by erosion-control measures with a farm 
under the erosion-control program of the Soil Con- 
servation Service. The pictures just described could 
be duplicated in any part of the Plum Creek demon- 
stration area. 

Mr. Du Puy pointed out to me that any farmer could 
apply the same erosion-control measures to his land 
as are being instituted cooperatively here on more than 
10,000 acres in the area. Said he: 


This work is as simple as it is effective. Our program of erosion- 
control measures is built around the use of vegetation and proper 
cultural practices, with engineering devices used only where they 
are absolutely necessary. Cover crops, well-planned rotations, and 
contour cultivation are all integral phases of our program. These 
cultural practices, with strip crops and terraces where necessary, 
and the handling of excess run-off water by the use of sodded 
channels, by meadows strips, or by dumping it onto well-sodded 
pastures, all work together to cut erosion hazards to a minimum on 
cultivated areas. 

The proper use of each acre of the land is, of course, the founda- 
tion of our program. Steep slopes cannot be safely cultivated, so 
such areas are retired and put into pasture or woodland when that 
is practicable. Once sod, pasture grasses, or trees become estab- 
lished on steep slopes, there is little danger of erosion. On pasture 
lands the farmer builds contour ridges which hold the water, 
furnishing moisture for the grasses, as well as slowing run-off. 


From the flood-control angle, erosion-control meas- 
ures are of great importance, Mr. Du Puy pointed 
out. Every phase of the coordinated erosion-control 
program is directed toward holding water on the land 
so that it will have an opportunity to soak into the 
ground and so that excess water will run off slowly 
and without scouring, washing, or undue concentra- 
tion. Floods are nothing more than the result of a 


(Continued on p. 57) 








Clear water coming from strip crop. In this 84-acre 

field are 22 acres of strips, each averaging 20 feet 

in width. A strip of alfalfa at upper end of field 

was plowed under before flood, that portion show- 
ing erosion afterward. 








Terrace holding water. At lower left may be seen 

water flowing through vegetated outlet into well- 

sodded channel. No erosion on this field. Ter- 
race to be stripped with peas. 





Deposit of silt just above strip crop of redtop sor- 

ghum. Strip proved effective in slowing flow of 

water and causing soil in suspension to be dropped. 
Note water continuing to flow into strip. 





Silt deposit above Hubam strip. This is a 24-acre 
field with 6 acres in strips. Maximum slope length 
700 feet, average degree of slope 21% percent, daver- 
age strip width 25 feet. Hubam clover, alfalfa, 
peas, Sudan, and sorghum are favored for strips. 





Sodded outlet channel. It not only carried big flow 
of water from terraced field but also caught water 
which flooded over highway. No scouring, cut- 
ting or silting whatever in channel. 
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STOCK PONDS IN THE GREAT PLAINS DROUGHT AREA 
By W. C. Lowdermilk 1 and F. F. Barnes ” 


Farm reservoirs were empty. Tracks in the dried a few simple facts which had been overlooked in their 
mud bottoms mutely told of the vain search of thirsty location and design—considerations which, accorded 
cattle for water. Out of scores of reservoirs in proper attention, would have assured a supply of water 
western Kansas inspected during the drought of 1934, during the urgency of drought. 
only one was found capable of moistening a parched Evaporation Overlooked 


throat. In normal times these basins—whether man- 
made or natural—supplied water for the farm stock, 
but during the drought their bounty quickly dis- 
appeared and it became necessary to rely on wells 
for both man and beast. Here, too, the reserves were 
rapidly exhausted, and serious shortages ensued. 
There is a definite relationship between soil conser- 
vation and water conservation. An examination of 
many of the dry ponds by the senior author disclosed 


It was first apparent that the evaporation loss from 
a free water surface during the warm season had been 
overlooked in the design of the now-waterless reser- 
voirs. The draft on a reservoir for livestock in the 
Plains is a small fraction of the evaporation loss. 
Without evaporation loss an acre-foot of water will 
water for a year 100 head of stock requiring about 10 
gallons per head per day. But evaporation loss from a 
free water surface would be 4 to 5 feet from April to 


1 Associate Chief, Soil Conservation Service. : 3 
? Division of Research, ibid. aes October—five or more times the water requirements 
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of stock. Unless the stock reservoirs or ponds were 
deep enough to allow for evaporation losses, it mat- 
tered little as to their total capacity—when dried 
by drought. As a general rule, a depth of double a 
season’s evaporation loss would be a safe provision. 
Other considerations must likewise be had in the 
design and location of farm reservoirs or ponds. 
These will be more fully enumerated below. 


A Timely Demonstration 


The disastrous drought of July 1936 in the central 
and northern Great Plains emphasized the need for 
immediate action in providing adequate water sup- 
plies for livestock and other farm purposes. One of 


the most effective means of combating the tolls of — 


drought is the construction of widely distributed and 
properly designed small reservoirs and farm ponds, 
which will store run-off from storm waters for use 
during prolonged dry periods. Great material 
benefit is being derived from approximately 


DEPARTMENT OF AGRICULTURE 


EVAPORATION IN INCHES OVER DROUGHT AREA 
ACRIB OEP TEMBER 


U.S.D.A. BUREAU OF PLANT INDUSTRY 
OFFICE OF DRYLAND FARMING 





350 such reservoirs constructed in North 
Dakota, the heart of the drought area, be- 
tween 1933 and 1935 by C. C. C. camps. 
It» is anticipated that this program will serve as a 
demonstration of the value to be derived from the 
widespread construction of such storage basins wher- 
ever natural conditions will permit, and that farmers 
in all sections of the affected area will aid in extending 
the work. 

The cheapest and most practicable type of reservoir 
In most cases is formed by constructing an earthen 
dam, which may be built directly across a drainage line 
or may enclose an artificial depression to be filled by a 
diversion ditch or pipe line from a natural stream or 
drainage way. The cost of such reservoirs varies 
widely with the size and with local conditions. 
For the program in North Dakota $150 per 
acre-foot (325,850 gallons) of storage space has 
been set as the maximum cost allowable. 
Most of the cost, however, represents labor 
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One of the few ponds in Kansas that did not go dry 
during the season of 1934. 

and equipment which the farmer himself 
is usually able to supply. Investment of his 
spare resources in pond construction during 
slack seasons will frequently be more than 
offset in a short time by savings from stock 
losses during droughts. 

The success of any reservoir depends on the use of 
approved methods of design and construction of the 
dam and spillway to insure against excessive leakage, 
to reduce maintenance requirements, and to make 
ample provision for the handling of overflow water 
without washing out the spillway or dam. Detailed 
specifications and many helpful suggestions may be 
obtained from the United States Department of 
Agriculture, Department Bulletin No. 1358, and 
Farmer’s Bulletin 1703, S. C. 8. Handbook of Water 
Conservation and Erosion Control Measures for 
Region 9, and Montana Agricultural Experiment 
Station Bulletin No. 301. 

Too much emphasis cannot be placed on the neces- 
sity of providing ample spillways, particularly for 
reservoirs located in stream channels. The spillway 
is as important to the success of the reservoir as the 
dam itself. Most failures of dams may be traced to 
inadequate spillways. The size of spillway required 
may be approximated by estimating the average cross 
section and water-surface slope of high-water channel 
from high-water marks on trees and lines of drift at 
several points upstream from the proposed dam, 
Frequently high-water marks are not visible so it is 
necessary to use approximate run-off formulae or 
curves. 

Many other factors need to be taken into account 
in locating, designing, and constructing small reser- 
voirs in order to provide maximum storage in critical 
dry seasons. Perhaps ’the most important of these 
factors are evaporation losses and seepage losses. 
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Evaporation losses are particularly vital in regions of 
low humidity and high temperatures as typified by 
the drought country, and are commonly overlooked in 
planning reservoirs. : 


Annual Evaporation Figures 


Data collected in various parts of the Midwest by 
the Bureau of Plant Industry show that the annual 
evaporation from water surfaces from April to Sep- 
tember averages around 30 inches in the eastern Da- 
kotas, 50 inches along the Kansas-‘Oklahoma boundary, 
45 inches in southern Oklahoma, and 55 inches in 
central Texas. These averages may be exceeded by 
50 percent during drought periods. Since these fig- 
ures greatly exceed the run-off of storm waters in the 
respective regions, it is important that steps be taken 
wherever possible to reduce loss by evaporation. 

The reservoir may be located so that trees or steep 
slopes shelter it from hot dry winds, and, if possible, 
the long axis of the reservoir should be selected to lie 
crossw-se to the prevailing winds. Under all condi 
tions, however, the most effective means of reducing 
evaporation losses is to construct reservoirs with a 
minimum area of water surface for a given storage ca- 
pacity, since the rate of evaporation is proportional to 
the area exposed. The ideal basin from the 
standpoint of evaporation, therefore, is nar- 
row and deep. Records of southwestern 
reservoirs show that those over 12 feet deep 
go dry much less frequently than shallower 
reservoirs. 


Deeper Reservoirs Favored 


Reservoirs should be constructed so that the depth 
will be greater than the maximum possible evaporation 
above the use draft. Where there is a choice of na- 
tural sites, dams should be built across narrow, steep- 
walled valleys, and reservoirs constructed by excava- 
tion should be made narrow and deep, but not so 
steep-sided that the walls and sides may not be made 
watertight by methods described below. 





Old pond nearly full of sediment due to silt washing 
down from cornfield above. 
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A second important factor to consider in locating 
and designing reservoirs is loss of water by seepage. 
Experience has shown that loss from seepage is even 
greater than that from evaporation unless careful 
measures are taken to prevent the water from perco- 
lating away through the ground. This is best done 
by choosing a site underlain by clay-grit, a compact 
mixture of about one part of clayey material to two or 
three parts of sand and gravel. Such a soil is more 
watertight and substantial than pure clay, and, for- 
tunately, is common over wide areas of the Plains. 
If the site is to be excavated, which is often desirable 
to obtain greater depth, the clay-grit should prefer- 
ably be thick enough to allow for the excavation with- 
out exposing either a fissured bed rock or, what is 
more common in the Great Plains area, porous beds of 
sand and gravel; or, if the clay-grit is not thick enough 
for this, the bottom and sides may be surfaced with 
suitable material of excavation. 

Reducing Seepage 

Seepage in a new reservoir is reduced by plowing 
up the strip on which the dam will rest to secure a 
good bond, and by packing the earth-fill thoroughly 
during construction of the dam. If the fill is not com- 
posed of suitable materials, a clay-core wall, extended 
well into impervious material, should be provided in 
the body of the dam. The bottom of the basin should 
be packed thoroughly. If the water is not to be used 
for domestic purposes, the best method of packing the 
bottom is by bedding or feeding stock on the reservoir 
site when the earth is wet. 

Marked success in reducing seepage losses has at- 
tended the use of bentonite, a form of clay which 
swells very greatly upon wetting. Deposits of this 
material occur in several of the Great Plains States. 
The bentonite is dusted into the water above the 
point of leakage, and is quickly drawn into the pore 
spaces of the underlying soil to form a watertight 


layer. 
The size of the watershed above the reservoir site 


should be sufficient to provide ample water within 
the limits of climatic conditions. In the Plains area 
of Montana and Wyoming, 3 square miles of drainage 
area for each acre-foot of reservoir capacity is desir- 
able to secure a stable water level. In the Dakotas, 
the figure is 1 square miles. On the other hand, the 
area should not be so large as to offer a constant flood 
menace to small dams such as are constructed. In 
general, the farther downstream a reservoir is from 
the headwaters the greater is the likelihood of dam- 
aging floods. 


Watersheds or catchment basins that are 
overgrazed or otherwise subjected to gully- 
ing and sheet erosion should be avoided until 
amply protected by a new growth of vegeta- 
tion, for a reservoir fed by such an area would soon 
be filled with eroded soil from the slopes above. 
Since a certain amount of erosion occurs, even under 
normally favorable watershed conditions, steps should 
be taken to retard the filling of the reservoir with mud. 
Possible measures include: (1) Reduction or abandon- 
ment of grazing or tillage in the drainage basin, which 
may be held as emergency range or pasture. This is 





Earthen dam built to control large dctive gully. 

The fencing is to prevent possible damage by stock. 

The 300-foot spillway carries overflow water to a 

well-sodded, slightly wooded slope outside the orig- 
inal gully. 


done most effectively by fencing both the reservoir 
and the watershed, and providing stock-watering 
troughs below the dam. (2) Settling basins, grassed 
waterways, or check dams upstream from the reser- 
voir. These stop the sediment before it reaches the 
main basin. (3) Location of the reservoir to one side 
of the main channel and filling it from a diversion 
ditch or pipe line. In this way a flood gate in the 
feeder can be opened during floods to prevent the 
mud-laden water from entering the reservoir. 

Other considerations in the choice of a reservoir 
site are the ease of access to stock, the possibility of 
satisfactory location of troughs, corrals, and other 
structures below the dam, and the size and cost of 
the dam required to give the desired storage. The 
largest capacity for a given size of dam is obtained in 
a basin that is narrow at the dam site and has a 
nearly flat slope above the dam. 


Needs of Livestock 


Once the site is chosen, the size of reservoir needed 
will depend on the water requirements of the livestock 
to be watered, the period of dependence, probable 
frequency of filling, loss from seepage and evaporation, 
and danger of reduction in capacity from silting. The 

(Continued on p. 58) 
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A CLOSE-UP OF BUFFALO GRASS, NATIVE OF THE 
GREAT PLAINS 


By Guy C. Fuller ! 





‘CS an 


A single plant of buffalo grass. 


No exotic or indigenous species of grass has been 
found more fully adapted to the heavier soil types of 
the western Great Plains area than buffalo grass 
(Buchloe dactyloides). 

It may be noted, parenthetically, that the Soil 
Conservation Service has been in operation for a 
sufhcient period of time to determine that vegetation, 
in most cases, is the most effective and economical 
weapon to employ for combatting soil erosion and for 
conserving moisture. Attention is being focused 


1 Associate agronomist, Soil Conservation Service. 





upon the use and development of those vegetative 
types most effective in soil and moisture conservation 
and possessing, also, the greatest economic value. It 
may be observed, further, that the vegetation for use 
in the more humid regions is far more numerous and 
varied in kind than that available and adapted for 
use in the drier regions. These facts emphasize the 
necessity of exercising greater care in the selection 
and planting of all material to be used in the drier 
regions, if any degree of success is to be attained. 
The grasses have proved to be the type of vegetation 
best qualified for all around use in the conservation 
program. 

Throughout the western Great Plains, where dust- 
storms have been making history and where crop 
failures have occurred year after year, a vegetative 
cover is sorely needed and insistent demands for 
buffalo grass are heard. From the standpoint of 
erosion control, palatability, nutritive value, and 
ability to withstand extreme conditions on the 
heavier soil types buffalo grass is without a peer. It 
is hoped that by pointing out some of its valuable 
assets a greater number of people will become ac- 
quainted with some of the interesting facts concerning 
this valuable plant. 

Adaptability—Buffalo grass may be found from 
Texas to South Dakota and from the ninety-eighth 
meridian west to the foothills of the Rocky Moun- 





Buffalo grass forms a dense mat, if not mowed or grazed. 
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Burs produced by female plants (X 5). 


tains. It is particularly well adapted to the heavier 
soil types. \ 

Economic value-—Under a wide range of conditions 
buffalo grass will yield at least as much forage as any 
other grass throughout its range. It is highly nutri- 
tious and palatable during all stages of growth and 
even when it is dry and brown. 

Type of growth—bBuffalo grass under favorable 
conditions will reach a height of from 3 to 6 inches. 
It is a stoloniferous long-life perennial, sending out 
runners which root at the joints and send up new 
plants. It is dioecious (produces both male and 
female plants). The blades are fine, numerous, 
slightly pubescent, having a tendency to curl, forming 
a very dense top growth. 

Seed habits.—Seed, or small burs, are produced by 
the female plants on the stems near the surface of the 
ground. The burs are composed of one or more parts, 
usually two or three, each of which may or may not 
contain a caryopsis. The bur, or coat surrounding the 
caryopsis, is composed of a tough fibrous material 
which is no doubt a protective covering for the small 
seeds during periods of extreme conditions such as 


88573—36 —-2 





Seed or caryopsis removed from the burs (5). 


often prevail where buffalo grass is native. Seed, or 

burs, do not mature uniformly like seeds of other 

native grasses, but are produced throughout the sea- 

son during growth. This would indicate that har- 
(Continued on p. 56) 
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Orr farm* was one of the poorest and hilliest 
in eastern Oklahoma. The old man? called it his 
rock and air farm. 

The old man wasa fanatic. He wasa fanatic on 
soil conservation. He was always telling his 
neighbors how they should plow their crops and 
they were always laughing at him. They laughed 
at him because he was a preacher and he was tell- 
ing them how to farm. He had queer ideas about 
the way to plow in dry weather, about hillside 
plowing, about building dams in the gullies and 
draws, and about conserving the soil in other 
ways. 

The old man was a fanatic about the land. He 
was aways talking about Jefferson and his great 
agrarian philosophy of government and about 
Jefferson as conservationist. 

“The soil,” the old man said, “is the backbone 
of the Nation. If the soil washes away the coun- 
try will go to rack and ruin.” 

The old man built dams all over his washy hill 
sides. One of the neighbors said, ““The old man 
is the damnedest dam builder in the damn 
country.” 

I remember the old man built his dams very care- 
fully. He would instruct the hired man how to 
place the rocks, and then, after the dam was 
built, tear it out and build it over to suit himself. 
He would put a rock in place, “hist” his foot on 
the wagon hub and give us a lecture on the soil. 
‘When the soil is gone, the country will go to 
rack and ruin.’ Then he talked some about 


1 Assistant soil conservationist (erosion history), Division of Climatic and 
Physiographic Research, Soil Conservation Service. 

2 Located near Sallisaw in Sequoyah County, Okla. 

3 The old man was Dr. J. A. McDonald, a Presbyterian minister. He was 
born in 1850 in Alabama, reared near Tupelo, Miss., educated at Coopers 
Institute, Mississippi, and at Lebanon, Tenn. He was not a professional 
farmer, never farmed except when he lived on the farm referred to here 
(1912-1922). As he read widely he probably picked up his ideas in various 
places. However, I have heard him say that some of his ideas had been in 


practice in the family for generations. 


SThe So Butlloré 


By Angus McDonald ' 





Jefferson and then some about Scotch contour 
plowing. But nobody listened. What was the 
use, when we had heard it so many times. 


His Method 


“You must always make a solid wall of rock 
across the gully’, the old man said. “Fit the 
rock together and use the big ones first. Then 
back of the wall put the small rocks up the hill as 
an approach. For a small gully a 2-foot approach 
isenough. The little rock should be filled in until 
they are almost level with the top of the rock 
wall. Then heavy gravel or fine rock should be 
spread over the approach as a finishing coat.” 

We often tried to slight our work and throw the 
rocks in any way. But he would see us and make 
us do it over again. Will said that the old man 
watched us out of the corner of his eyes so much 
he was going blind. 

The old man used a peculiar kind of hillside 
turning plow which he had invented or gotten 
somewhere. I have never seen one like it. There 
was a bolt and slide which turned the blade so 
that in turning land he could come back in the 
same furrow without going up and down the hill. 


Aerating the Soil 


Frequently when breaking land the old man 
used what he called a subsoiler. He ran this in 
the furrow behind the turning plow. A long 
keen bull tongue was attached to a Georgia 
stock. He said that this let the air get down 
into the soil better. 

“Cotton,” the old man said, “has ruined the 
South. It has impoverished both the land and 
the farmer. I am proud,” he said, ‘that I have 
never raised a stalk of cotton.” 

The old' man believed in raising lots of feed 
crops, particularly legumes and keeping plenty 
of stock to enrich the land with their manure. He 





said that the farmer who bought his feed was a 
disgrace to civilization. The farmer should raise 
everything he eats except sugar and coffee. 

All the farmers around let the ground near the 
fences and in the corners go to waste. He used 
every square foot of his land. He said that the 
richest soil was next to the fence because it had 
never been abused by agricultural butchers. 

To begin with, our farm was one of the poorest 
and hilliest in the country. “You can’t raise corn 
on that land,” the neighbors said. “Maybe not 
the first year but you wait. I'll build it up.” 
“What do you mean, build it up? That land is 
‘pore’ and thin,” the neighbors said. 

Well, the old man went on building his dams 
and after 2 or 3 years, the neighbors admitted his 
crops were better than theirs. 


Soil Feeders 


On the very thin land that had much slope he 
set out Bermuda grass. On all the cultivated land 
he planted cowpeas, peanuts, and other crops 
that he said would enrich the soil. He never laid 
by his corn without sowing cowpeas unless he 
already had them in rows between the corn. 
About the next to the last cultivation sometimes 
he would put a row of peas in the middle. On 
especially thin land I’ve seen him plant alternate 
rows of peas when he planted corn. The corn 
rows would be 8 or 9 feet apart and have one or 
two rows of peas between. 

He rotated his crops a great deal. His land 
never had corn on it more than once in 3 years. 
He had it all figured out that he would put more 
into the soil than he took out. He was the only 
farmer around that got two crops a year off his 
land. We sowed oats in February, harvested in 
June, and the old man, no matter how dry it was, 
would always break the ground as soon as the 
stock had cleaned up the waste grain. Then he 
would plant cowpeas or some other leguminous 
crop. 

He was always cultivating in dry weather. He 
said that it helped to hold the moisture and the 


ground would soak up more and there wouldn't 
be so much run-off if the ground were broken. 

The old man claimed the reason he made such 
good yields of corn was because he plowed it 
every 8 days in dry weather. All the old farmers 
waited for a rain before they plowed. They 
laid by their corn when it was about waist high 
but I’ve seen him cultivate his twice after it was 
in silk and tassel. The other farmers laid by their 
corn with solid sweeps that cut the roots but he 
began using buzzard and open sweeps after it 
was up any height atall. The big buzzard sweeps 
that he used on a double shovel stock to lay 
by with hardly stirred the ground over half an 


inch deep. 
His Theory 


He had a theory about conserving the moisture 
which took him about an hour to explain. I 
remember that I used to talk to Will when he 
got started on it but the old man was deaf and 


never paid any attention. He said that the ' 


capillary continuity must be broken to keep the 
soil from drying out. 

There were only 20 acres in the old man’s 
original farm. I remember he had rock walls 
nearly all around his land. These weren’t gully 
dams; they were just walls around the fences. 
I remember one side of his farm was about 3 feet 
higher than the land next to it. The old man 
used to stand by the wall and look down upon 
the adjacent 10 acres. There was a big gully 
that seemed to start from nowhere just below 
our land. There weren't any gullies on our side 
at all. Just two long slopes that ran together 
and formed a draw in between. About every 
100 feet up the draw there was a rock dam. The 
silt and sand had filled in above the dams until it 
was 6 or 8 inches higher than below. 

The old man used to stand and look at that big 
gully below our land. He always seemed to get 


_ angry when he looked at it. The gully was 5 


feet deep in some places, I guess. It ran about 
50 yards from the edge of the 10-acre field. The 
(Continued on p. 58) 





CHOOSING THE RIGHT TREE! 
By A. E. Rupp’ 





BEES PRs hs castes S Ae ORE es ee ; 
This once spectacular gully in Illinois illustrates 
extreme fundamental change in site conditions 
since original climax forest. 


Up to this time the Soil Conservation Service has 
planted approximately 400,000,000 trees and shrubs on 
more than 200,000 acres of eroding land—a substan- 
tial contribution to the program of soil and water 
conservation. 

- Tree-planting, whether on a large or a small scale, 
is not simple. And an achievement of such great 
magnitude as this necessarily involves a multitude of 
factors and problems, not the least of which is the 
selection of species. 

Cultural practices which permit uncontrolled 
washing of sloping lands have transformed hundreds 
of thousands of once-fertile acres into eroding wastes. 
Here the productive capacity has been greatly im- 
paired, if not entirely destroyed. Afforestation ap- 
pears to be the most feasible means of restoring soil 
productivity, through the process of building up 
organic matter. 

Conditions on much of this land are such that the 
“climax” type of vegetation will not establish itself 
without cultural treatment and the application of 
nature's law of succession. The forester must be an 
ecologist if he is to understand the changes wrought 
by nature and by man upon the countenance of the 
landscape. The restoration of higher types of vege- 
tation is the reverse of what has happened under the 
destructive hand of man. 


Dr. F. E. Clements states: 


The solution of all problems that involve natural vegetation 
directly or indirectly rests upon the fact that every plant or com- 
munity is an indicator of the conditions about it and hence of the 


1 This is the third in a series of articles. 
2 Forester, Soil Conservation Service. 
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causes that lead to these. However, the judgment of many indi- 
viduals is more dependable than that of one and the verdict of 
many different kinds of plants grouped in a community is much 
better. In consequence, the study of the chief societies of a region 
affords the best measure of the climate and its possibilities, while 
the minor ones will reveal the significant variations of soil and 
topography. ; 

When disturbance takes a hand, these primary indications may be 
greatly modified and the pattern becomes much more complex. 
Nevertheless, such mosaics can be disentangled by careful scru- 
tiny, and the respective parts ascribed to climate, soil, or human 
interference. Ina program of rehabilitation, the effect of the latter 
are of the most immediate importance, but they can be turned to 
account only as the indications of climate and terrain are under- 
stood and heedea. 

Fortunately, plant communities not only reflect the controlling 
factors, but also the sequence in which changes occur, from whichis 
derived their greatest value in human situations. They indicate 
not merely previous conditions and communities, but they also 





Erosion arrested by bank sloping and tree planting. 


forecast what will happen in the future and hence serve as the 
basis for control of all kinds and furnish the most satisfactory 
method of determining the best use of land. 


Final Evaluation 


The correct determination of species and cultural 
practices is basic to successful afforestation and will 
necessarily be evaluated finally by the number of liv- 
ing trees and the improvement of conditions condu- 
cive to soil and water conservation. 

The proper appraisal of site conditions and site re- 
quirements for the species to be used is essential. It 
will rarely be possible to plant the climax species on the 
badly eroded or “problem” sites and, unless cultural 
treatment promises to ameliorate the adverse site 
conditions, we must resort to other species chosen on a 
basis of prevailing site conditions and tree require- 
ments. 

Afforestation has several objectives: To arrest soil 
losses, to conserve water resources, to restore humus 
and fertility, to increase farm income from trees and 
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shrubs, to furnish cover for birds and animals, and to 
establish proper land practices. 


Build Own Soil 


The establishment of tree growth on eroded land will 
stabilize soil and thereby arrest erosion, and create 
woodland that will build its own nitrogenous soil. 

If the soil had been left to nature and withheld from 
the human hand, it would have remained covered 
with vegetation which would have kept the soil 
stabilized. In the planting of trees to develop vege- 
tative cover man cooperates with nature to stimulate 
and accelerate the normal work of plant life. All 
local factors such as elevation, exposure, the number 
of cloudy and clear days, the quantity and distribution 
of rainfall, the intensity and duration of sunlight, the 
clarity of the atmosphere, and the direction of the 
winds, must be carefully determined. 


Soil Conditions 


Conditions of soil must be given similar considera- 
tion. Some of these concern the physical and chemical 
characteristics of the subsoil. Others, such as hygro- 
logical conditions and the thickness and structure of the 
fertile surface soil, are based upon the topography 
of the soil and its geological nature. The study of 
site conditions leads one to a solution of the most es- 
sential part of the afforestation problem, the choice of 
species. 

An examination of the natural local flora offers a 
useful aid. The disturbance of the forest by man 





One year later. Black locust demonstrates its use- 
fulness in rising to the challenge of such a situation. 


usually leaves on the ground visible evidence of the 
primitive plant association which constitutes the nu- 
cleus from which new vegetation starts and spreads. 
This new vegetation, like the old, struggles against 
unfavorable factors and, by overcoming them gradu- 


ally, reacquires the typical local form. We are thus 
able to estimate the state of degradation to which the 
plant association has been reduced, a state which faith- 
fully reflects the condition of the soil. It also reflects 
which plants are best suited to the site in question, and 
the relative condition of soil fertility. 


Often Necessary to Start Over 


The natural flora may indicate a serious dearth of 
fertile soil, of humus, of hygroscopic water, of nutri- 
tive matter, constituting a state of physiological pov- 
erty. Under such circumstances we would commit a 
very serious error if we should immediately attempt 
to plant the same species that once thrived in the 
locality. Such areas lack the important humus layer. 
Not only the trees of the former plant association have 
been destroyed, but also the shrubs and perennials. 
It is, therefore, a matter in such cases of reconstructing 
the whole flora, beginning with the establishment of 
the forest humus by the use of those trees and shrubs 
which are the pioneers of the climax forest. 

Every climatic zone has in its flora at least one certain 
species suitable as temporary or preliminary vegetative 
cover on the poorest soils. Among shrubs, the num- 
ber of species is much larger. The species, as is to be 
expected, may have little commercial value but they 
do prepare the way for the subsequent reestablishment 
of a climax type of forest. 

Each individual case must be studied and solved 
separately. Although experience teaches us that on 
sterile soils temporary woodland is the usual prerequi- 
site to permanent woodland, we know that where the 
vegetative cover is still sufficiently thick and shows a 
certain quantity of humus, it is possible to undertake 
the direct planting of the final woodland over part of 
the area, if not all. 

Generally speaking, we have made surprisingly little 
progress in establishing methods of analyzing site con- 
ditions and in the selection of suitable species for 
planting. The problem largely remains one for re- 
search and experimentation, but the time factor urges 
us to pool all available local information for purposes of 
immediate application. 





Proof that grass holds soil and saves water was demonstrated by 
actual measurements taken by erosion experiment stations at Tyler 
and Temple, Tex., after intense rains. 

Soil was swept away from a cotton field at the rate of 63 tons 
per acre; 31 percent of the rainfall was lost as immediate run-off, 
while on an adjoining field of grass only three-tenths of 1 percent 
of rain was lost. A field planted to Bermuda grass lost soil at the 
rate of only 60 pounds per acre and less than 1 percent of the 
rainfall run off. 
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THE CALIFORNIA BARRANCA 
By Harry E. Reddick ! 





Barranca is the Spanish word for gully. Citizens of 
southern California have continued to use the word 
for the same reason that their real-estate men call a 
10-acre plot a “rancho.” Calling a 10-acre chicken- 
run a “rancho”, or sometimes, modestly, a “‘ranchita’”’, 
has a marked tendency to loosen the purse strings of 
newcomers, and one has only to look at the subdi- 
vision flags in and around Los Angeles to appreciate 
the psychology that has sold many a homesite in a 
gully with the tongue tickling nom de plume “bar- 
ranca.” 

First Erosion Task 


The California project’s first task was to conquer a 
veritable clan of these barrancas. And it may truly 
be said that the arrogance of these barrancas was in 
full accord with that of the Spanish grandees who once 
lived on the land they now attack. 

The royal grants that included the area now known 
as Las Posas often had boundary descriptions that 
bespoke the subtle poetry of life in carefree days. 
“From mountain peak to mountain peak and from 
Heaven to hell,” read one such description, at the 
time when scattered fields of corn, grapes, and olives, 
marked the hospitable haciendas along El Camino Real, 
where now the price of one single acre of oranges or 
walnuts exceeds the value of a square league then. 


1 The author is regional conservator of region 10, Soil Conservation Service. 
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Originally Not Gullied 


The Las Posas project contains, roughly, 30 square 
miles lying along the base of the foothills, some 10 
to 12 miles inland from the Pacific Ocean, between 
Santa Barbara and Los Angeles. All evidence indi- 
cates that up until 50 years ago it was a rich, alluvial 
plain, where stockmen could travel miles on end 
without once encountering a depression of sufficient 


_depth to hide a rider on a horse. The soil was rich, 


unusually deep, and covered with a dense growth of 
sage, or in the spring with a quilt of yellow and gold 
patchwork, where the mustard grew head high, or 
myriads of wild poppies painted the slopes. 

Climatically, it was considered a part of the great 
southwestern desert, fit only for stockraising, with 
occasional fields of beans, corn, or chilies on the out- 
skirts of a peon’s adobe home. It is a region where the 
average rainfall is less than 14 inches, 90 percent of 
which falls during the 4 winter months from Novem- 
ber through February. To say that it never rains 
before or after these months would be an error, but 
to say that it is likely to would identify one as a 
new-comer. This was the picture when the empty- 
pouched and disillusioned gold seekers of the late 
fifties bought plows, and returned to the tilling of the 
soil to make their fortunes. 
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High Valuation 


Today the Las Posas project of approximately 20,700 
acres has an average value of $626 per acre, and that 
does not make allowance for the fact that approxi- 
mately 8,000 acres, or 40 percent of the included 
area, is too mountainous for agriculture. 

Slashing down through the lower, more productive 
slopes are no less than 11 of these barrancas, with 
widths frequently exceeding 100 feet, and depths 
frequently exceeding 75 feet—11 huge cracks that 
crease the surface of the land in less than 12 square 
miles of area. 

What have 50 years of agriculture and 50 years of 
growing barrancas done to this one locality? Fifty 
years of modern agricultural methods have changed 
this land from one of semidesert, devoted largely to 
grazing, to an extremely rich agricultural community 
where prosperous farmers grow lima beans, English 
walnuts, oranges, and lemons on land that pays a 
10 percent dividend on an average value of $1,500 
per acre in the tillable areas. 


Barrancas Work Fast 


The barrancas, however, have kept pace with the 
rise of agriculture. The barranca family of Las 
Posas has actually taken out of cultivation 775 acres 
of land with a total value exceeding $775,000, and is 
certain to take soon, if not stopped, an additional 
525 acres worth $525,000. With but 4 months of 
each year to’make use of run-off from the fields as a 
destructive force, this barranca family, starting from 
scratch 50 years ago, has bodily removed and trans- 
ported from this one area alone an amount of dirt 
equal to a canal 18 feet deep, 50 feet wide, and 25 
miles long. 

One acre out of every 15 of the agricultural land 
in this area has been turned over to ground squirrels, 
gophers, and other rodents that wax fat on the crops 
along the banks. Eleven great ditches have sapped 
the moisture from the fields where moisture is always 
at a premium. This is the criminal record of Senor 
Barranca and his clan in but one California community. 








View of once worn-out hillside on Freund farm, taken during period of drought in June 1936. In foreground 
may be seen orchard trees and meadow, interspersed with strawberries and garden crops. Through the center 
run rows of grapes and beyond them corn, alfalfa, oats and corn, berries, alfalfa, oats, alfalfa in strip arrange- 


ment. 


PiEeoE EN oY EARS 


A lot of Ohio farmers have waited for the Soil Conservation 
Service to point out basic principles of saving the valuable topsoil 
on their farms, but this is not true of Karl Freund, Belmont County. 
About 15 years ago he adopted soil-saving and soil-building prac- 
tices on a worn-out hill farm. As a result, his land is much better 
today than it was 15 years ago. 

Although he follows practices recommended by the State Exten- 
sion Service, Freund brought some of the same ideas from Germany, 
from which he emigrated a decade and a half ago. Among the 
methods brought from the Old World are strip-cropping, liming, 
fertilizing, and rotation. By following these practices the Freunds 
have been enabled to improve upon their original investment and 
to purchase an additional tract of hill land for pasture. 


OFT TS O FES BU tL DENG 


‘This farm wasn’t much good when we came here”’, Carl Freund, 
the son, explained. “Those hillsides wouldn’t grow much. The 
only good land on the place was that little piece by the barn”, and 
he indicated a one-tenth-acre garden patch. “But look at the slope 
there now”, he continued, waving toward a sizeable hillside, grow- 
ing luxuriantly to strips of alfalfa, oats, corn, and berry patches, “‘it 
will grow anything.” 

One secret of rebuilding their 33-acre farm lay in proper manuring 
and liming. The Freunds quarry limestone on the farm and burn 
it in a specially constructed kiln, quite unlike the usual method of 
burning in beds. This idea came from the old country, as did 
Freund’s confidence in strip cropping, which enables him to prevent 
loss of soil and water through erosion on steep fields. 
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A CLOSE-UP OF BUFFALO GRASS 


(Continued from page 49) 


vesting should be delayed until late in the season if 
the maximum yield is to be obtained. 

Germination.—Results from germination tests have 
ranged from zero to 95 percent, depending upon the 
methods used. When the caryopsis is removed from 
the bur, a higher and more rapid germination takes 
place. Burs planted in soil and subjected to chilling 
over a period of 30 days have given 67 percent 
germination. 

Harvesting of seed.—Seed has never been harvested 
in quantities, and no accurate information is available 
on yields per acre or cost per pound of harvesting. 
In the spring of 1935 the Soil Conservation Service 
recognized the value of this particular species and a 
determined effort was made to devise a means of 
obtaining seed in quantities, and of gathering informa- 
tion on yield per acre and cost of harvesting. The seed 
being produced so near the surface of the ground and 
the fact that it drops to the ground upon maturity, 
presented a real harvesting problem. An experi- 
mental vacuum machine was designed for the purpose 
of harvesting seed of this grass, a description of which 
appeared in the January 1936 number of Soi: Consgr- 
VATION. Experimental information indicates that this 
method of harvesting seed may become economically 
feasible. 

Vegetative plantings—As previously pointed out, 
buffalo grass is stoloniferous, which makes it possible 
to establish the plant vegetatively. Under favorable 
conditions it will spread quite rapidly, eventually 
covering large areas. The rate of spread depends 
upon many factors—size of cubes used, soil types, 
degree of fertility, moisture, competition with weeds 
and other plants, temperature, whether or not the 
grass is cut, grazed, or injured by the tramping of 
livestock. 


This Farmer Looked Ahead 


The possibilities of establishing a sod or of obtaining 
a vegetative cover upon a cultivated field may best be 
indicated by citing an example. In 1930, and that 
was before the establishment of the Soil Conservation 
Service, a farmer in western Kansas wished to estab- 
lish a buffalo grass pasture in a field near his barn that 
had been cultivated for a number of years. He took 
a plow and made furrows across this cultivated field 
approximately 10 feet apart and 5 inches deep. An 
old, little used township road ran along one side of 
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the farm and buffalo grass had overgrown it. This 
farmer, with the help of a boy, plowed out long strips 
of sod, approximately 12 inches wide and 4 to 5 
inches thick, cut the strips into squares, hauled them 
to his furrowed field and dropped them in the furrows, 
12 to 15 feet apart. The square sods were not rolled 
or pressed into the ground but loose dirt was banked 
around the edges of each square. This farmer with 
the help of the boy, spot-planted 10 acres in one 
farmer’s-day. The field was ungrazed for 2 years, 
and stolons emerged from each side of the sods, 
gradually filling in and covering the broad intervening 
spaces. So promising were the results after 2 years’ 
observation that the farmer increased the plantings to 
25 acres. In spite of the fact that favorable growing 
conditions have not prevailed for any long periods 
of time since the sods were planted, this farmer now 
has obtained almost a complete cover. Today he can 
boast of 25 acres more buffalo grass—the kind he 
desires most of all for his livestock. Many farmers 
now possessing a small acreage of buffalo grass could 
very well profit by this experience. They would not 
permanently damage their pastures because the area 
from which the sods were removed would soon recover 
itself under a brief period of favorable conditions. 

There are arguments for and against such practice 
but this specific example illustrates what can be done, 
for the benefit of those who wish to attempt such a 
practice upon a small scale. 

One other possibility is that of obtaining seed and 
using it alone or in mixtures with other native species 
for the purpose of getting it reestablished and provid- 
ing a good vegetative cover. As most of us know, 
the south-central Great Plains, and especially the 
Dust Bowl, have been blessed with several good 
rains, reaching flood stages in some instances,while 
the north-central Great Plains are experiencing the 
worst drought in history. With these several good 
rains coming in the south-central Great Plains, 
another practical example is in order. 

In Deaf Smith County, Tex., which is almost 
centrally located in the dust region of the Southwest, 
comes the following report: 

In 1931 a farmer plowed up his buffalo sod and 
seeded wheat; the same field was put into wheat in 
1932 and again in 1933. In 1934 the seed bed was 
prepared but the wheat was not planted. In 1935 
half of the field was prepared for wheat but not 
planted. In May 1936, by actual count of plants in 
given units of ground, an average of 15 plants per 
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square foot was indicated, 25 percent of which were 
buffalo plants coming from seed. 

We know comparatively little about our vegetation, 
especially our native grasses. Most of our commercial 
plants are introductions, and some very excellent types 
of vegetation are being sent to us each year from 
away, but here is buffalo grass, native to the Great 
Plains, and it meets all the requirements for erosion 
control. Demand for it is greater than for any other 
species. It is more persistent and will survive under 
extreme conditions and rough treatment. Once 
established, it is better than any other native grass 
throughout the range of its adaptation. 

Seed requests for buffalo grass have outnumbered 
those for any other species. This alone should be 
sufficient evidence of its value. Seed is not yet 
available and substitutes must be used for the present. 
However, in the light of recent developments, the 
time is not far distant when this grass may be re- 
established successfully on the heavier soil types in 
the Great Plains. 

For additional experimental information, the work 
of D. A. Savage, agronomist, Division of Forage 
Crops and Diseases, United States Department of 
Agriculture, is cited in Circular No. 328, Methods 
of Reestablishing Buffalo Grass on Cultivated Land 
in the Great Plains. 


WITHSTAND POUNDING 


(Continued from page 43) 


great amount of water being concentrated in streams 
so rapidly that all of it cannot be carried off normally. 
While erosion-control measures cannot be expected to 
hold all the rain where it falls, it is not unreasonable 
to believe, thinks Mr. Du Puy (and there is experi- 
ment-station data to support his judgment), that if 
all the land in a watershed area were under an intelli- 
gent erosion-control program, sufhicient water would 
be held out of the streams, or fed into the streams 
gradually, that flood hazards would be greatly lessened. 

Other erosion-control projects in Texas are located 
at Garland, Temple, Lindale, Nacogdoches, Mt. 
Pleasant, San Angelo, and Dublin. There are, in addi- 
tion, 27 soil conservation C. C. C. camps in the State. 

After seeing at first hand the manner in which 
erosion-control measures on farms in the Plum Creek 
project area protected the land from washing and 
cutting under almost unprecedented rainfall, I am 
convinced of the practicality and vast potentialities 
of the Soil Conservation Service which has pointed 
the way so clearly here in Texas. 


STILL USEFUL 


AFTER 
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There is a perfectly sound black-locust fence 
post on the Jarrell Jarrett farm in Jackson County, 
Ga., that has been in use more than 75 years. 
Before the Civil War the post was cut and set and 
a gate swung on it for years. 

Still well preserved, the post today continues to 
serve a useful purpose in a woven wire fence. 


Grows Rapidly 


One of the fastest-growing hardwood trees, 
black locust is used extensively by farmers cooper- 
ating with the Soil Conservation Service in the 
control of erosion. Planted in gullied areas or on 
unproductive land where the topsoil has been 


‘removed, the trees are of help in preventing 


further damage from washing. 

Under favorable conditions, the locust grows 
rapidly and yields durable fence posts in 10 or 12 
years. Trees 30 feet high and 5 inches in diam- 
eter are often grown in 15 years. 


A Legume 


Black locust is a legume, capable of adding 
fertility to the land. The wood is heavy, hard, 
very durable. Its lasting quality is recognized by 
its popularity for fence posts. 

Soil conservationists recommend planting it as a 
factor in gully control, and for the enrichment of 
soil in other badly eroded areas. 

Locust reproduces freely from root suckers, 
stump sprouts, and seeds. Spring is the best time 
for planting but seedlings may be set out in the fall. 
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STOCK PONDS 


(Continued from page 47) 
water needs of livestock vary with the character of 
feed and the weather conditions, but average about 
10 gallons a day for cattle and horses, and 1 to 1% 
gallons a day for sheep and goats. A reservoir for 
temporary use to augment other sources of supply 
during dry seasons need not be so large as one for 
permanent use. If reservoirs are filled from streams 
which flow much of the year, or from washes where 
frequent flows occur, a basin of smaller capacity is 





Earthen dam built by Soil Conservation Service in 
Missouri in fall of 1934; depth, approximately 7% 
feet; capacity, approximately, 14,000 gallons. 





required than when flow is limited to short periods. 
The importance of seepage and evaporation losses and 
methods of reducing them have already been discussed. 
Loss of water from both these causes must be allowed 
for by increased capacity of the reservoirs. Allowance 
should also be made for loss of capacity by silting. 

Table showing differences between evaporation 


during an average year and a drought year in the 
Great Plains 


{Data from U.S. Bureau of Plant Industry] 











Evaporation, : 
| Aon sep" | Bxazraion | 
Station tember, 15- tember 1934. Difference 
Mi cestd LALLA RPE io 
in inches 

HavressiViont 1: ener nes ae ene 35.32 44,06 8.74 
IMoccasine Monta ets ener nett 34, 29 43.31 9, 02 
Dickinson yN- Daksa wen eee eee 34.63 47.03 12. 40 
Mandan NG Dale esate eis 34.18 40. '75 6.57 
Ardmore.o x Dakgeat qantas ene 37. 64 49. 62 11.98 
‘Archer; WiyOre oe ne neers ae ee 36. 52 43.95 7243 
Sheridan; Wyo, poe eee ee 34. 42 40. 38 5.96 
NiPlatte, INebra. ction ea 39. 33 55.34 16.01 
Garden\G@ity, Kans), qa pean ocean 54. 67 70. 53 15. 86 
Hays, Rash anut carat tee eee 46. 01 66. 35 20. 34 
Colby; Kansign ety: ee ee 41.77 57.45 15.68 
Akron tc Colovwsacnaey oy See ne 43.73 52. 62 8. 89 
Lawton,Okla’, een eee ee ne oe eee 43.63 57. 85 14, 22 
Dalhart, Shexs 2 Sittvaceer cee ee ee 48. 08 61. 13 13.05 
Big Spring, Mex, saaeenee ee cnee bai ale 55.99 62. 28 6. 29 
ahGcumcatise Nev lie xia ee 54. 52 67. 22 12.70 











THE SOIL BUILDER 
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land between the gully and the fence had grown up 
with sassafras, red oak, and hickory bushes, and there 
were some blackberry thickets in some places. The 
rest of the land was in cultivation and was streaked 
with a few little gullies but most of it was nearly flat 
and the soil was reddish yellow. The old man said it 
was an example of what sheet wash would do. 

It finally got so the old man would wander over to 
that side of the field and look at the gully and the 
washed land more and more. One day he climbed 
over the fence and stomped up and down between 
the rows of stunted cotton and began talking to him- 
self. I heard him mutter something about the foun- 
dations of civilization being undermined. I thought 
probably he was getting up one of his sermons. 


Reclamation Begins 


It was not long after this that the old man bought 
this adjacent 10 acres. One of the neighbors told me 
that he had given two prices for it. I have never seen 
anybody work so hard as the old man did that year. 
He had the bushes all cleared off the new land in no 
time. Then he started to work on the gully. Will 
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told me he was going to quit. He said he wasn’t 
going to kill himself for no dollar a day. We hauled 
rocks by the wagonload and built great walls of rock 
across the gully. Then the old man filled in behind 
with brush, blackberry-vine stems and little rocks. 
Behind the initial wall he laid heavy tow sacks. I had 
never seen him take so much care. Along by the fence 
he had a ditch dug to take care of the surplus water. 

Right after the dams were completed a big rain came 
and the water tore holes in the dams in several places. 
But the old man was out early the next morning and 
put all the rocks back in place and strengthened the 


weak places. 


He planted the poor part of the field in cowpeas, had 
us pick the peas when they were mature and then 
turned the vines under. In 3 years’ time you wouldn’t 
have known it was the same 10 acres. The gully was 
nearly filled up and we were plowing over it. All 
the rows of the forage crops were run on the contours 
of the slope and there was little or no wash even dur- 
ing big rains. The soil looked darker and every year 
the yields were larger than the preceding one. 

The old man died in 1924. I went to the funeral ser- 
vice in a church in Fort Smith where once he had been 
the pastor. The minister told what a good man he 
was and how many souls he had saved. He didn’t 
mention the soil he had saved. 
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ELEMENTS OF GEOGRAPHY. By Vernor 
C. Finch and Glenn T. Trewartha. New York 
and London. April 1936. 


It is almost 2,000 years since a Roman man of letters, Marcus 
Tullius, known forever after as Cicero, referred in his De Natura 
Deorum to the age-long quest for the laws of life, the principles of 
existence, and the relation between the planet Earth and the 
phenomena of the elements: “The beauty of the world, the order 
of the celestial system, the revolution of the sun, of the moon, of 
all the stars, indicate sufficiently, at a very glance, that all these 
things are not accidental.” 

Since the day of Cicero, so much factual knowledge has accumu- 
lated concerning the earth’s land regions, the gaseous envelope 
called atmosphere, and the depressed segments of the earth’s 
crust, which are filled by the oceans and the great seas, that men 
safely explore the poles, climb the stratosphere, descend the 
deepest depths of the sea, and the authors of this book of 782 pages 
state in all humility that their work is merely “in the nature of an 
introductory handbook the contents of which should facilitate the 
observation and study of regional phenomena.” 

In its approach to the study of Earth’s regions this new book 
presents an analysis of natural features or elements, more especially 
those having significant relationships to character of land utiliza- 
tion. Nature and distribution of material features existent in the 
present age are emphasized, rather than origins or processes of 
formation, although the latter are not neglected. As an illustra- 
tion: stream origin and development does not receive the same 
extended treatment as do such stream features as delta plains, 
alluvial terraces, and stream erosion. 

At the outset this text presents three chapters which are intro- 
ductory in form and structure. Herein the field of geography is 
defined, earth motions and planetary relations are outlined, and a 
study of maps and their interpretation proffers the essential tool 
of the geographer. 

The study of climate, the major element, is approached through 
a consideration of elements and processes of the atmosphere. 
Through a grouping of knowledge concerning sun energy and 
atmospheric temperatures, general features of temperature dis- 
tribution over the earth’s surface, winds and atmospheric pressure, 
the planetary system of winds, atmospheric moisture and precipi- 
tation, and storms and their associated weather types, the student 
is prepared for the subject of separate climatic types and their 
distribution. An interesting feature of the chapter on atmospheric 
pressure and winds is a discussion of a wind system as it might 
develop on a homogeneous nonrotating earth with maximum solar 
energy received at the Equator. A study of ocean drifts and 
currents from the viewpoint of climatic significance is also included 
in this chapter. 

The general scheme or outline of climatic type subdivisions 
follows Képpen, with reference, for advanced study, to the world 
classification of climates emphasizing numerical values of temper- 
ature and rainfall for defining boundaries of climatic types, by Dr. 
Thornthwaite. Each climatic type—tropical rainy, dry humid, 


‘mesothermal, humid microthermal, polar—receive special treatment 





as to location and boundaries, precipitation, temperature, winds, 
daily Weather, seasonal weather, and local variation. 

The study of land forms is approached through a brief survey of 
the materials of which they are composed, the processes by which 
they originate, and the agents involved in their origins. Important 
earth elements and surface molding forces, tectonic and gradational, 
are treated with special emphasis on plains of stream gradation and 
glaciated plains, shore features of plains, plateaus, hill lands, and 
mountains. Of particular importance is the section of the book, 
consisting of approximately 100 pages, which treats of plains. 
Highly important, too, from the standpoint of the soil conserva- 
tionist, is the comparative roughness of plains. This element of 
roughness is significant because indicative of various aspects of 
human utility of plains, such as the freedom of drainage, rapidity 
of soil erosion, or the ease of tillage. Of interest are the karst 
plains, variously distributed over the earth, surface features of 
which result from the solvent work of underground water. Region 
such as this are underlain by sediments which include layers of pure 
limestone. Instead of stream-eroded drainage patterns, karst plains 
have undulating, rolling, or sometimes rough surfaces in which 
numerous depressions without visible outlets are separated by low, 
irregular ridges or hillocks without definite pattern of arrangement. 
The depressions, generally called “‘sinks”, are associated with 
underground drainage. Notable among the karst plains in the 
United States is the undulating to rough region in south central 
Kentucky, which is underlain by cavernous limestone. Consider- 
able parts of this region are so dominated by solution features that 
sinks and their associated knolls and ridges are the principal relief 
features. Under primitive forest conditions many, if not most, of 
the sinks had free underdrainage. Since clearing, soil erosion has 
stripped clay from the adjacent slopes and deposited it in sinks 
until they are now ill-drained and contain at least temporary ponds. 
No mention is made in this text of the large spectacular sink enclos- 
ing a lake of deep blue water of unknown depth, called locally 
Montlake, which is located on the Cumberland Plateau near 
Chattanooga, Tenn. ‘ 

The section of the book on earth resources contains elementary 
treatments of water resources, original vegetation cover and asso- 
ciated animal life, mineral fuels, ores, and other economic minerals, 
and, in outline form, the fundamentals of soil chemistry, soil 
physics, and soil classification. At the close of a chapter describ- 
ing the principal soil groups of the world, the subject of destruc- 
tive erosion is treated briefly but convincingly. Three Soil Con- 
servation Service photographs are included, showing land with 
incipient gullying, a cultivated slope that has been badly damaged 
by gullying, and Mr. Bennett’s own 
photographic masterpiece, originally 
published in Geographical Review, 
showing a field with soil completely 
destroyed for agricultural use by 
unchecked gullying. 

The second part of this volume 
is, in its content, unique among 
American textbooks of geography. 
It deals with material. culture, and 
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is a classification and outline study of the types of features 
resulting from human activities in the various regions of the world. 
It involves density and distribution of population; houses and 
settlements—trural villages of the Far East, the market town, the 
city; the distributional pattern of agricultural land—rice in the 
river floodplains of Ceylon and coconut groves on the interfluves; 
multiple cropping and interculture in Japan and Italy; livestock 
per square mile, per 100 acres of crop land—or pastoral nomadism 
on the Asiatic tundra; farm shapes and composition; manufactural 
features; the extractive industries—logging, mining, fishing, 
hunting; transportation and terminal equipment. 

Part III deals with the earth’s largest geographic subdivisions, 
here designated as realms, and is in the nature of a regional syne 
thesis and summary of those features of the natural earth which 
previously were discussed individually and analytically. Em- 
phasis is upon regional integration of the several natural elements. 


They are studied as interrelated component parts, areally associ- | 


ated. In this study of realms, emphasis is placed also upon an 
evaluation of the resource endowments or natural equipment of 
each realm for human use. 

The five geographic realms (humid tropical, dry, humid meso- 
thermal, humid microthermal, polar) are treated separately as to 
location on the earth’s surface, climate and climatic influences upon 
human beings, vegetation resources, soil resources, landforms and 
drainage, and regional aspects. The subject of run-off and soil 
erosion is treated briefly in dry-realm association. 

The appendix contains supplementary climatic data for selected 
stations; a selected list of United States topographic quadrangles; 
and an excellent chart of Earth’s history as recorded in the rocks 
of North America. The book is rich in illustrations selected with 
the special purpose of centering attention upon significant features 
under discussion. The pocket plates accompanying the book have 
been prepared in blank, and are intended for student drawings and 
coloring as a manual aid to the appreciation of significant facts and 
associations in the distribution of earth’s phenomena. 

Reference lists are appended to those chapters, sections, or parts of 
the book that treat of distinct fields.,and are intended to suggest some 
of the more recent of the authoritative general works in each field. 
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California barranca being straightened by C. C. C. 
workers. The old one overflowed during rainy 
season and caused heavy silting in nearby orchards. 
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PEDOLOGY . By JacobS. Joffe. 1936. Introduction by the 
late Dr. Curtis F. Marbut. 


In this book the American pedologist may have opportunity to 
familiarize himself with the history of the development of;pedo- 
logical science in Russia, which fact alone makes it an important 
contribution, for, as is set down in the introduction by the late Dr. 
Marbut, “It was Russian work which brought the study of soils out — 
of chaos and confusion of the geologic, agronomic, chemical points of 
view and established it firmly as an independent science with cri-— 
teria, point of view, method of approach, processes of development — 
applicable to the soil alone and inapplicable to any other series of — 
natural bodies.” And it was Russian work which determined a 
definite relationship between the soil and the environment in which 
the soil is found, thus showing the soil to be related, on the plane 
of development, to biological bodies and not wholly physical. 

At the outset Professor Joffe discusses pedology as a scientific 
discipline, coordinating it with, and at the same time separating 
it from, the other earth sciences—chemistry, geography, physics, 
geology, etc.; and from thence progresses to practical and cautious — 
presentation of the subject of soil morphology. In this section 
of the book, wherein are given detailed directions for studying — 
and sampling the soil, the author states that some of the mor- 
phological features, such as color, structure, and distribution of - 
constituents in the profile, lend themselves to experimental 
verification in the laboratory. 

Under the heading, Soil Genesis, Professor Joffe treats of weather- 
ing and soil formation; soil-formers, passive and active; and soil- 
forming processes. The summary of Schmuck’s ideas on soil 
organic matter is given, and also Kurilov’s table showing the rela- 
tion of humus to mineral content of soil. 

In an extensive treatment of the subject of soil systematics, soils 
of the world are grouped according to formation—desert, semi- 
desert, and arid; chernozem; podzol type with subtypes and tran- 
sition types in the podzol zone; tundra; laterites and lateritic type; 
intrazonal; bog and marsh; mountain soils. In the section treating 
of chernozem soils the author presents the views of various pedolo- 
gists concerning the prairie soils which border the eastern edge of 
the meridianal belt of chernozem soils in the United States. In 
his discussion of soils of the prairie province, Professor Joffe has 
this to say, “Since characteristics point to the degradation process, 
one cannot help but place the prairie soils into the subdivision of 
the degraded chernozem” [this view is opposed by Dr. Marbut, 
and he expresses his reasons in the introduction of this book] 
“the inherent nature of which is a somewhat leached condition 
with all its accompanying effects, among which are the shifting of 
the lime zone deeper into the profile and to ultimate disappearance 
as the podzol process of soil formation predominates. Whether or 
not the prairie soils that show no lime zone will ever become more 
podzolic is a debatable question. A solution to the problem lies 
in establishing the balance between the outgo and the return of 
bases, in the alkaline earth in particular. A practical approach to 
the experimental solution of this problem has been suggested in 
connection with a discussion of the status of some podzolic soils 
in the great podzol zone. The lysimeter method of studying the 
leachings and an analysis of the incoming materials are the salient 
features of this approach.” Glinka’s tables showing composition and 
water extract of meadow land soil from Seja Bureja, Amour Region, 
are shown in connection with the study of bog and marsh soils. 

In his final chapter Professor Joffe gives a brief history of soil 
studies in the United States, beginning with the inauguration of 
the Soil Survey in the early nineties, and including Dr. Marbut's 
scheme of classification by categories with a discussion of pedocals 
and pedalfers as ‘the one novel feature which brings the grouping 
of the soils of the United States by Marbut one step closer to a 
harmonious system.” 

The book has nearly 1,000 references, much tabulated data, ade- 
quate illustration, and both subject and author index. 
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Trees and Shrubs in Northwest Texas. Bulletin 447. Agricultural 
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Occasional Paper 53. Southern Forest Experiment Station, New 
Orleans, La, November 1935. 

Woodland Carrying Capacities and Grazing Injury Studies. Bulle- 
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MISCELLANEOUS 


Faeest Trees to Plant in Pennsylvania. Circular 31. Department 
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Dover, Del. 1934, 

Tree Planting on the Prairies of Manitoba, Saskatchewan, and 
Alberta. Bulletin 1. Department of the Interior, Forest Service, 
Ottawa, Canada, 1931. 


1 Available to Soil Conservation Setvice field offices from the Service Library on 
a loan basis only. 
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ANCHORING THE CLATSOP DUNES WITH 
VEGETATION 


By E. M. Rowalt 


Even after sand from eroded inland ranges and crop- 
land areas of the Northwest is swept out to sea by the 
swift currents of the Columbia River, the Soil Con- 
servation Service is not done with it. The sand 
rises—and the phrase is used here in its literal sense— 
to plague the Service again. 

The sand rises in dunes. Much of the sand load of 
the Columbia, moved about by ocean currents and 
tides, eventually is swept on to beaches south of the 
mouth of the river. There the sand is picked up by 
the winds, which blow prevailingly in an inland di- 


94450—36——1 


rection, and is moved back east, overland. To stop 
the destructive advance of these sands, and to demon- 
strate measures of protection for other areas of the 
Pacific coast similarly affected, the Service established 
a project at Warrenton, Oreg., a year ago. The proj- 
ect personnel was given the job of lashing down the 
mobile dunes by vegetative means. 

Back from the coast line, in the direction of advance 
of the surging dunes, lie valuable farm lands, a State 
road, a Government military reservation, and popular 
recreational centers. Were the dunes to move on un’ 
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checked, valuable private and public properties would 
become enveloped in sand within comparatively few 
years. Last winter the dunes moved eastward 150 
yards along a 16-mile front. 

The blame for this condition of accelerated erosion 
must, as usual, be shouldered by blundering man; but— 
and here the picture is a bit unusual—the original 
sin cannot be pushed off upon blame-burdened pioneer 
generations. It was not their misuse of the land that 
caused the trouble. To the contrary, the settlers of 
two generations ago were aware of the unstable nature 
of the sand below the thin mantle of the soil which 
covered the area, almost to the tide line, and for the 
community good they passed an ordinance immediate- 
ly Clatsop County was incorporated, in the late 1860's, 
prohibiting the grazing of all land west of Neacoxte 
Creek, a narrow body of fresh water extending paral- 
lel to the coast. For almost 40 years the ordinance was 
respected; a few offenders, at first, were heavily fined. 


Effect of Close-Grazing 


But new people came into the region. The new- 
comers ignored the ordinance, subdivided the land, 
brought cattle, and grazed the rich grasses. Close- 
grazing soon killed out the grass, exposing the sands 
to the unbroken sweep of the winds. The sands 
piled into dunes which rolled eastward before the 
almost-constant pressure of prevailing easterly winds. 
The Neacoxie, half filled with sand, is now a series of 
ponds traversed by dunes. The dunes have en- 
croached upon the parade grounds of the military 
reservation, and in parts of the area the county has 
given up its efforts to maintain open roads to the 
beach. Clatsop County people are worried, and they 
observe with growing interest the progress of the dem- 
onstration. 


Paradoxically, the first step in stopping the advance 
of the dunes, according to the technique worked 
out by the Service, is to build a dune. This man- 
created ‘‘fore’” dune is built parallel to the coast 
about 150 feet back from the tide line. Its purpose 
is to break the sweep of the ocean winds as they lash 
inland. 

Building a “‘Fore’’ Dune 


To build the dune, a doubleline picket fence is 
driven into the sand in the position desired for the 
dune. The incoming sands pile over the fence. Each 


time the stakes are covered they are pulled half their 


length. This is repeated until the dune attains a 
height of 8 or 10 feet. The dune is then planted to 
sand-stilling and sand-catching grasses, such as Hol- 
land and American dune grasses. The vegetation col- 
lects more sand and the dune gradually rises to its 
ultimate height of 20 or 30 feet. 

A second control step, which is carried on concur’ 
rently with the dune building, is the planting of dune 
grass species at 18-inch intervals over the blowing 
areas to the landward side of the “fore” dune. Later, 
as a third step, sod-forming and soil-building vegeta- 
tion is established; and finally in those areas that will 
support such vegetation, trees and shrubs are planted 
for further protection. 

The men on the project find that dune grasses are 
very exacting grasses. For example, T. A. Steele, 
project agronomist, finds that Holland grass survives 
only on barren, moving sand. When organic matter 
accumulates, or when the sands cease to move, Hol 


land grass dies out. Even on comparatively still sand 


the plant loses the bright green coloring characteristic 
of the plant when growing on mobile sand. 


Planting dune grasses 
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Last fall C. C. C. boys planted an area 100 feet wide 
and 8,000 feet long adjacent to the high tide mark. 
Two weeks afterward a storm whipped up enough 
sand to cover the new planting 20 inches. Before the 
winter ended storms piled on 10 inches more. Yet 
when Steele made his counts in June he found that 95 
_ percent of the Holland grass plants survived. 


Various Plants Tried 


Steele and M. V. Penwell, camp superintendent, are 
_ not prepared to say what the plant succession will be 


eventually. They are investigating various species of 
native and imported grasses, and will select the most 
promising of these to succeed the dune grasses. 

What will become of the area once it is stabilized? 
Ultimately, portions of the area back from the water 
front may be returned to pasture use. But the area 
lying west of the Neacoxie Creek, where stabilization 
measures are concentrated, can never safely be used 
for grazing. Perhaps eventually it may become a 
center for grass-seed production. Clatsop County 
is a leading producer of bentgrass seed. 
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THE WEATHER HASN’T CHANGED 


Rainfall on the Great Plains averages about 20 inches. Some- 
times it falls gently, but more often it comes in brief torrents that 
_ rush off the land, carrying away vast quantities of precious soil 

and increasing the likelihood of floods. Cycles of dry years appear, 
as well as cycles of what might be called wet years. By and large, 
rainfall is the same that it has always been and wind velocity, also, 
has retained the pace of the centuries. 

The significant difference now is that more land is exposed to 
damage by wind, sun, and rain than formerly. Low rainfall for 
5 years, overgrazing for a number of seasons, and the tremendous 
expansion of the wheat acreage, are the principal factors which 
made it possible for wind and sun to do so much damage within 
recent years. The rapid increase in size of the affected areas, and 
the gradual exhaustion of the grass roots and soil-binding humus 
under conditions of cultivation are important factors that justify 
deep concern. 
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MOISTURE FOR THE FALLOW PERIOD 


In many areas of the Great Plains the original vegetation has 
been almost totally destroyed by overgrazing and has been replaced 
with less palatable plants. On great stretches of range land less 
than 50 percent of ground cover exists today, and the late drought 
is responsible for still further damage. Large acreages of crop land, 
where the fallow system is used, have suffered from wind and 
water erosion. Due to rapid run-off of rain water, a relatively 
small percent of moisture is available for the building up of reserve 
for the fallow period. Thus the moisture content at seeding time 
is so low that seed may not even germinate. 

Present known soil and water conservation methods, if properly 
applied, are adequate to hold the soil and insure crop production 
on the better lands of the Great Plains. It must be understood, 
however, that considerable land, widely distributed, is not suited 
to crop production and should be returned to the grass cover as 
soon as possible. 
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General view of steep slope on monastery farm. Structures at left continue around hill. Center bench has 
been cleared, preparatory to cultivation. 


STONE TERRACES OF KENTUCKY DEFY EROSION 
FOR CENTURY 


By F. E. Charles 


Old stone terraces on high, steep slopes call to mind 
scenes of flourishing vineyards in the romantic Valley 
of the Rhine. In fancy one sees a system of patch- 
work farming high up on hillsides of the Old World, 
where peasants toil in the sun. The picture does not 
seem to fit twentieth-century America. It belongs to 
a bygone age. 

So it might seem. Yet tucked away on an isolated 
Kentucky hill may be found such a sample of Old 
World farming. Within easy view of the skyscrapers 
of Cincinnati, yet seemingly far from civilization, lies 
a 100-acre hill farm, the steep slopes of which have 
been held in place by stone terraces for more than 
three-quarters of a century. 


No Gullies Here 


The farm is owned by the Benedictine Order of 
Monks and once was the site of a monastery. Today 
the farm is operated by a farmer who tills the place 
as other Kentucky farms are tilled although the 
monastery land offers striking contrast with other 
hill farms of the Ohio valley. Although the insidious 
fingers of erosion have gullied the slopes of other 
farms in the neighborhood, the terraced hillsides on 
the monastery farm remain unscarred. 

Accompanying photographs suggest the nature of 
stone terraces on the monastery farm which perches 
on a ridge just west of Covington, Ky. The saga of 
the place says that some of the terraces were con- 
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structed before the Civil War, under the supervision 
of a Cincinnati lawyer. He employed 10 Frenchmen 
who, perhaps , had learned to build such structures in 
their native land. As they cleared the hillsides of 
loose stone, they piled the rock into parapets. 
Through the years these rock walls served to check 
erosion which, under normal cultivation, would have 
been serious, since the slopes vary from 35 to 50 


percent. 
Nearly Perfect Control 


The terraces have been nearly 100 percent eflicient 
in controlling erosion, A. H. Paschall, in charge of — 
conservation surveys, region 3, reported after a sur- 
vey. No visible signs of active erosion are apparent — 
on the terraced area, whereas nearby unterraced land _ 
has been completely destroyed by sheet and gully © 
erosion. ; | 

Terraces on the monastery farm reduce the steep- | 
ness of slope to a point where tillage operations are — 
comparatively easy. The reduction has a marked — 


# 


effect in retarding the rate of water run-off. s 


weyers 


Holds Water 


' 


Depth of soi] between terraces averages 5 feet, 
varying from 2 feet at the base of the uphill terrace 
to 8 or 10 feet at the downhill terrace. This thick — 
mantle of soil provides an excellent reservoir for — 
storage. water. It contrasts strikingly with the — 
badly eroded soil on nearby cultivated lands where | 























frequent gullies slash the slopes from top to bottom. 
Most of these gullies reach down to bed rock. The 
soil produces little or nothing. Sheet erosion between 
gullies has removed the soil to a depth of 24 to 30 
inches. 

An acre of the terraced land has about 10,000 tons 
of total soil mass; an acre of the unterraced land about 
5,000 tons. The difference of 5,000 tons represents 
loss due to erosion, most of which is topsoil. From 
the standpoint of long-range economy, the original 
cost of building terraces on the monastery farm would, 


therefore, seem to be justified. 


Construction 


The method by which the terraces were constructed 
is not wholly clear. Apparently the walls were laid 
in trenches, excavated to bed rock. Then the soil be- 
tween them was sloped by manpower. On a hillside 
paralleling United States Highway 25 are located the 
oldest terraces. The slope here varies from 50 percent 
at the top to 35 percent at the bottom. Between 
terrace walls the slope has been reduced to 13 to 30 
percent. 

On another slope, not visible from the much- 
traveled highway, benches between terraced walls 
have been leveled to between zero and 20 percent. 





Alfalfa grown on bench without liming or fertiliz- 
ing, the terraces having not only retained the soil 
but preserved the plant food. 


These newer terraces are said to have been con- 
structed during the Civil War, after the Order of 
Benedictine Monks obtained possession of the land. 
The monastery once employed 20 workmen in its 
vineyards and, not many years since, there were 35 
acres of grapes on the place. The monastery was 
closed in 1919. 
Well Preserved 


The stone terraces are in a good state of repair, 
with the exception of an occasional flaw caused by 
hunters tearing them apart in search of rabbits. The 


ee: 





Effectiveness of the stone terraces in preventing 
erosion emphasized in this view of a rain-drenched, 
sun-bleached area not more than 50 yards from ter- 


raced dared, on opposite slope. Onceavineyard. So 
severely eroded that 24 to 30 inches of topsoil have 
been removed between gullies, while bottoms of gullies 
now redch to bedrock. At left may be glimpsed a 
fringe of black locust grove which is rapidly helping 
to retrieve the area. 

present operator of the farm has had considerable 
difficulty in this respect and only a year ago succeeded 
in having the land posted as a game preserve. The 
rock terraces are from 3 or 4 feet to 10 feet in height 
above ground. Wall thickness varies from 2 to 6 feet. 
Benches between the terraces are 75 to 100 feet in 
width. Steps at convenient locations lead visitor or 
husbandman from one level to another. 

Modern soil conservation engineers might well con- 
template the effectiveness of the riprap terrace outlets. 
Water catapults harmlessly from one bench to another 
because the outlets are paved with stone. There are 
no signs of erosion where water has run over these 
outlets, although it is obvious that vegetative cover 
keeps the amount of runoff water at a minimum. 
There is evidence that the natural waterways on the 
slopes have been paved with rubble from top to 
bottom. 


Alfalfa Grew Well 


The oldest of the terraced benches are not in cul- 
tivation today and are grown to weeds and forest. 
On the newer terraces part of the old vineyards have 
been cleared out to permit field cultivation. Last year 
one of the benches was planted to alfalfa and, although 
the weather was most unfavorable, a good stand was 
obtained. Another bench has been cleared, ready 
for cultivation. 

Agronomists and foresters find points of interest on 
this monastery farm. Grass, trees, and shrubs, in- 
cluding honeysuckle, have come into the benches 
since they were abandoned nearly two decades ago. 
Black locusts are creeping in rapidly and there is a 


(Continued on p. 83) 
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There is a little gray-haired old lady living in Lan- 
caster County, Pa., who can tell you something about 
soil erosion, and what it can do during the course of a 
lifetime. Her home is on the west branch of the 
Octoraro Creek near King’s Bridge. Nearby stands 
King’s Mill—an old-time grist mill, built more than a 
century ago, and in practically continuous operation, 
serving Lancaster County farmers till just a few years 
ago. The old log-and-masonry dam which spans the 
little creek, and which used to check the rushing waters 
in the rainy seasons, is a familiar landmark to all the 
residents in the neighborhood. They call the old 
structure King’s Dam. 


The Dam Went Out 


During the summer of 1934, heavy rains washed out 
old King’s Dam and incidentally gave an interesting, 
if somewhat costly, object lesson in soil erosion. 

On viewing the damage, engineers of the Lancaster 
County project of the Soil Conservation Service dis- 
covered that the water pouring through the break in 
the dam, had gouged a deep V-shaped channel into 
a deposit of silt 11 feet deep—piled up to the very 
brink of the old spillway. Examination of this cut 
disclosed the fact that the richest soil lay at the bottom, 
while that towards the top was poorer and more 
sandy. Such a condition is a sad reminder of the 
fact that even the rains in Lancaster County can no 
longer find quite so rich a soil to wash as was formerly 
the case. 

Calculations by the Soil Conservation Service 
showed that this one small dam had backed up ap- 
proximately 27,000 tons of rich top soil, not to men- 
tion the considerable quantity of silt which undoubt- 
edly had been washed over the top of the dam, and 
carried through the mill-race to flow over the old 
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SIDE OF AN OLD-TIME MILL 


wooden mill-wheel. From the cut alone, some 7,250 
tons of soil were flushed out when the dam gave way. 
The total watershed area contributing to this accumu- 
lation is about 1,200 acres, of which approximately 
75 percent is cultivated farm land. 

But this is only part of the story. The gray-haired 
old lady who lives nearby says that, many times 
before, the waters of the Octoraro have broken down 
old King’s Dam. Each time the unloosed flood has 
torn the embarked silt from the break of the dam, to 
deposit it somewhere else further down the stream. 


Continuous Silting 


According to the little old lady, it generally requires 
from 1 to 2 years after the dam has been repaired, 
before the hard-working Octoraro can again accumu: 
late enough silt to fill up the channel caused by the 
break. Thus, the deposits washed from the cut 
indicate a loss of about 5 tons of soil per cultivated 
acre per year, from the farms located above the dam. 

From this it is easily calculated that during the life- 
time of this little lady—she is over 80 now—approxi- 


mately 400 tons per acre, or about one-half of the total — 
topsoil, has been lost from the cultivated land within — 


the boundaries of this one small watershed. 

The old millwheel, if it could speak, might tell many 
an interesting tale of the “good old days.” And the 
little old lady, when she was a little girl, knew these 
same “good old days.” Both of them watched and 


listened, year after year, as thrifty, hard-working farm: 
ers drove their Conestoga wagons, piled high with | 


golden grain, to the old mill. Both of them heard 
those farmers discuss the problems of their times while 
they waited for their grain to be ground between the 
ponderous old millstones. And perhaps the old mill 
wheel (if it could think) may have felt a little sad as it 
turned on and on, grinding the grain, because it was 


driven by the water that was robbing those farmers _ 


of the very soil in which that grain had flourished. 


Other Streams as Destructive 


Much water has flowed over many dams, in all sec- 
tions of the United States, since the day King’s Mill 
was built, and there are many streams that have carried 
heavier burdens of silt than the Octoraro—chuckling 
and boasting as they rushed over other old millwheels 

(Continued on p. 71) 
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A GRAPHIC METHOD OF SHOWING THE RELATIONSHIPS OF 
EROSION; SLOPE, AND COVER 


By H. Howe Morse ! 


Pastured woods showed a greater amount of erosion 
than pasture in a recent study of planimeter data of the 
Salt Creek project, Zanesville, Ohio. Such a conclu- 
sion appeared to be exactly contradictory to general 
field observations. Further examination, however, 
showed that most of the woods occurred on steeper 
land than the pastures and that the woods were more 
effective than pastures in controlling erosion if the 
erosion was compared on similar slopes. Therefore, it 
became necessary to take into consideration the slope 
of the land when comparing the cover and erosion. 

The presentation of three or four factors in a table or 
graph, however, is fraught with the danger that the 
relationships may be obscured by voluminous tables or, 
if in a graph, by a large amount of detail. Nature 
itself suggested a simple method of presenting these 


1§oil scientist, region 3, Soil Conservation Service. 


relationships graphically. An illustration of the 
method is given in the accompanying graph. 

The original surface of the ground was graphed show- 
ing the actual slope of the land, using the percentage of 
the area as the abscissa. Below this line another was 
drawn showing the amount of sheet erosion which has 
taken place on each slope class, proper symbols being 
used to indicate the instances where gullying was 
combined with sheet erosion. Then the cover was 
indicated on the original surface to depict the relation- 
ship of cover and slope to the erosion which has 
occurred. The finished graph shows the percentage of 
the land in each slope class and the amount of erosion 
on the different slopes. It also gives the distribution 
of the cover on the different slopes and their relation 
to the erosion on those slopes. 
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LONG EXPERIENCE WITH STRIP CROPPING CITED BY FARMERS 
By Guy C. Fuller ! 


During the past summer I personally visited a num- 
ber of farmers in southwestern Pennsylvania and 
southeastern Ohio who have for many years made 
strip cropping an integral part of their operations. 

For convenience in assembling the information I 
desired, I carried with me a questionaire covering 
such points as when strip cropping was begun, rea- 
sons for adopting the practice, and the results obtained. 

Fifteen farmers were contacted. Of these, 14 are 
owners and operators and 1 a tenant. 


The average farm covers 112.8 acres, the largest 193, and the 
smallest 39. The average number of acres of crop land is 45.8, 
pasture land 33.3, and woodland 20. The 45.8 acres of crop land 
were at the time of the survey about equally divided between corn, 
oats, wheat, and grass—that being the common rotation. These 
15 farmers have been practicing strip cropping for a long period of 
years—10 years being the shortest period and 28 years the 
longest. 

Examination of the data reveals the following reasons for starting 
strip cropping: 

4—*To save the soil.” 

4—*To prevent erosion.” 

1—**To keep the soil at home.” 

2—“Because dad farmed that way.” 

1—**To prevent gullying.” 

1—*“To get longer fields and to prevent washing.” 

1— ‘After ruining one field I had to start strip cropping.” 
1—"My father and grandfather farmed by using strips.” 


Method of Laying Out Strips 


The following summary indicates how farmers went about laying 
out their strips: 
12 of the 15 have their strips on the contour. 
9 farmers guessed at the contour. 
1 farmer used a tapeline. 
4 farmers stepped off the strips. 
1 farmer stepped off the strips and set stakes to guide him while 
driving around the hill. 


Width of Strips 


Strips range from 50 feet to 450 feet in width, the average falling 
between 150 and 200 feet. 


Determination of Strip Width 


Nine farmers varied the width of strips according to the percent 
of slope. Six farmers determined the width of strips by the num- 
ber of crops they wished to place upon the slope. 


Deviation from the Contour 


A few of these farms which are in project areas have had the 
strips checked with an instrument to determine how far they 
deviated from the exact contour. Of the strips that were checked, 
none of them was over 3 percent in error. In about 50 percent of 


1 Associate agronomist, Soil Conservation Service. 
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the cases slight changes were made in the strips after the first year 
of cropping. The changes were made in the countor lines where 
there was evidence of erosion during the first year of strip cropping. 


Crop Rotation 


With two exceptions, corn, oats, wheat, and grass constituted 
the crop rotation. Two individuals omitted wheat because they 
felt it was removing too much from the soil. This may or may not 
have shortened their rotation, for they plowed the meadow strip 
giving the lowest yield and providing the least protection against 
erosion. 


Cropping Plan 


The same cropping plan is used by all 15 farmers; that is, they 
never plow two strips side by side on the slope. Occasionally 
due to failure in obtaining a grass stand, this cannot be avoided. 
In that event, a close-growing crop such as oats or wheat is placed 
on the slope and reseeded with the grass mixture. These farmers 
favor a meadow or grass strip below a plowed strip. 


Crop Yields 


As to crop production— 

7 farmers reported better yields. 

2 believed that on an average they were gaining a little each 
year. 

3 reported maintaining yields. 

1 enthusiastically reported one-third increase. 

1 was thoroughly sold on the practice, emphatically stating 
that his yields were six to eight times greater. 

The outstanding farmer contacted reported his yields as being 
increased from parctically zero to excellent, which, according to 
his figures would mean a yield increase of four to five times. This 
was the only farmer giving figures on yields, to support his state- 
ment. 


* 


Use of Cover Crops 


One farmer reported the occasional use of rye or wheat. It has 
not been a common practice. Three intend to take up this practice. 
The remaining 11 have never used winter or summer cover crops. 


Fertilizer—Kinds and Amounts 


The average amount of fertilizer, mainly superphosphate, sup- 
plied on all farms, is 190 pounds per acre. In a few instances 
complete fertilizer has been used for the past 3 or 4 years. The 
largest quantity reported was 250 pounds per acre, the least 100 
pounds per acre. Each farmer realizes the necessity of applying 
commercial fertilizer, but in many instances, because of low market 
prices the normal application has been reduced within the past 


few years. Commercial fertilizers are applied annually with each 


crop. These farmers recognize the value of manure and attempt 
to feed as much roughage as possible, consequently the bulk of 
the grain straw and corn ensilage is returned to the soil in the 
form of manure. 


Lime 
The average amount of lime applied per farm is 1 ton of hydrated 
lime per acre, this being applied in the oats or wheat when the 
land is being seeded to grass. 


Crop Residue 


In all cases crop residues are removed from the fields. 
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Terraces 


In no case has terracing been done, and each farmer reported 
that terraces would not be beneficial in his strip-cropping program. 


Pasture Management 


Eight of the fifteen farmers are practicing alternate grazing, the 
other seven continuous grazing. 


Pasture Treatment 


One of the fifteen farmers reported pasture treatment, and that 
was in the form of manure only. 


Supplemental Pastures 


One farmer has been growing soybeans for several years. An- 
other has been growing soybeans and Sudan grass for supplemental 
feed, 1 to 3 acres per year. 


Number of Silos 


Ten of the fifteen farmers have silos and use corn as silage. In 
two instances, the farmers husked part of their corn and used this 
as concentrate in ground form for dairy cows. 


Kind and Number of Livestock 


Including cows, beef animals, and heifers, there is an average of 
22.2 head per. farm, the majority being milk cows. One farmer 
has 75 sheep, another 25 sheep. There is an average of 3.7 head of 
horses per farm, and four farmers own tractors. 


Treatment and Use of Timber Land 


Six of the fifteen farmers graze their woodland, and all of them 
cut their own posts and obtain some firewood. Two farmers have 
applied grass seed to their timber land after some thinning. 


Protection of Natural Waterways 


In all cases a good permanent sod is maintained in waterways. 
This point was stressed by each farmer, and it was emphasized 
that the sod strip should be kept “plenty wide.” 


Soil Type 


As they are within the watershed area, five of the farms visited 
have been mapped by members of the Soil Conservation Service. 
The dominant soil on these five farms is Gilpin gravelly silt loam. 
Major soil types on other farms visited are Westmoreland silty 
clay loam and Belmont silty clay loam. The average percent of 
slope is BB, the majority falling between 15 and 25 percent. There 
are some 30-percent slopes and a few 5-percent, with an average of 
3 erosion, the majority of this falling below 50 percent on the five 
mapped farms. 


Types of Erosion 


Sheet and gully erosion have been most serious. Sheet erosion 
was most serious where the strips were too wide at the time of 
initiating strip cropping, but this has been corrected by narrowing 
the strips. On many farms gullies were prevalent and serious at 
one time, but through proper treatment and use of vegetation 
every one has been filled or stabilized. 


Strips and Conservation 


Two farmers reported strip cropping as being “inconvenient.” 
Eleven reported that it was “more convenient.”’ One said it was 
the “only way to farm.” One reported that he could plow 50 
percent more per day. Every farmer agreed that it was more 
economical. 
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Advantages 


All farmers reported that it was to their advantage to practice 
strip cropping. Experience had taught them that it was the only 
possible way to farm the hills, and after their fields were stripped 
and they had become adjusted to the practice, nothing would 
turn them away from strip cropping. 


Disadvantages 


Two farmers reported grazing difficulties; three stated that it 
was inconvenient to cross the strips in passing from one strip to 
another, and one farmer reported a great disadvantage when the 
strips were very short. 

The following comments are of considerable interest and are 
presented here in the way in which they were given to me direct 
from the owner: 

F. M. Giffin, a noncooperator, purchased a 54-acre farm in south- 
eastern Ohio in 1907 and shortly after increased his acreage to 90. 
In 1908 he observed that grass prevented erosion and caught the 
silt carried from plowed fields above. He started strip cropping. 
His strips range from 4 to 8 rods in width, and are placed approxi- 
mately on the contour, the width of the strips varying according 
to the slope. He guessed at the contour lines when dividing the 
fields into strips. 

After the first crop year, he made very slight corrections in the 
strips, placing them more nearly on the exact contour. The lines 
never were checked with an instrument, but were varied up or 
down the slope depending upon the amount of erosion occurring 
at various points. 

A 4-acre field adjoining his barn lot, with an average slope of 
25 percent, contained 4 deep gullies. For 3 years he did not grow 
enough on his farm to feed his livestock, which consisted of 12 
cows and a team. He and his boys plowed these gullies in, up 
and down the slope, until he was able to cross them. Then the 
field was plowed around the hill, crossing the gullies. In 1908 
there was practically no vegetation of any kind on the field. 

Four bushels of grass seed was applied to this 4 acres, with rye 
as a nurse crop; but Giffin did not get enough grass to cover com- 
pletely 1 square rod. The field was plowed again in the fall of 
1909, and seeded to rye, which was harvested in the spring of 
1910. Two and a quarter bushels of grass was seeded in the 
second rye crop, and a fair stand was obtained after adding a half 
ton of hydrated lime, 250 pounds of superphosphate, and a small 
amount of manure per acre. 

In 1912 the field was plowed and put in corn, then oats, and 
seeded back to grass, which consisted of alsike, red clover, and 
timothy. The field was not plowed as long as this sod provided 
a good cover and yielded some forage—this covering a 3- or 4-year 
period. The field was thereafter included in his regular rotation 
of corn, oats, and grass. 

In 1918 Mr. Giffin started using alfalfa and has since been 
using it in the following mixture: 15 pounds of alfalfa, 12 pounds 
of timothy, and 8 pounds of red clover. The second cutting of 
alfalfa on this field at the present time ranges from 18 to 24 inches 
in height and is an excellent stand. When again this field is plowed 
Mr. Giffin expects to divide it into two strips. 


Grass Mixture Controls Erosion 


The crop rotation followed by Mr. Giffin consists of corn, oats, 
and the grass and legume mixture. He follows no definite order 
of rotation, but plows the meadow strip producing the lowest 
yield for corn. Mr. Giffin states that alfalfa alone does not pre- 
vent erosion, but by using the grass mixture greater yields are 
obtained, and erosion is held to a minimum. 

When Mr. Giffin first grew oats on his strips, yields of 15 to 20 
bushels per acre were obtained; in 1935 he harvested 64 bushels 
per acre from the same strips. In 1932 he failed to obtain a stand 
of grass on one strip, and it was put into wheat and reseeded. A 
yield of 42 bushels per acre of wheat was harvested. 

At the present time, 37 purebred Jersey cows in addition to 1 
imported purebred bull, 4 horses, a tractor, 2 trucks and a new 
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Strip cropping in Wisconsin. 


family automobile may be found on Mr. Giffin’s farm, which, 
undoubtedly, is an indication of what he has been able to do on 
those steep slopes and a comparatively small acreage 

Some 30 of this farmer’s neighbors have taken up the practice of 
strip cropping during the past 10 years, because they observed the 
higher yields obtained on his farm. 

The Ohio State University called upon Mr. Giffin to give a talk 
for the benefit of other farmers in the State. He had pictures of 
his farm, showing the strips, and he gave an accurate narrative 
discussion of his practices. 

J. C. Boyle, 7 miles southeast of Washington, Pa., remarked that 
during a 4-year period one of his neighbors abandoned one field 
because of erosion. 


An Example in Point 


J. D. Martz, in the vicinity of Vandergrift, Pa., relates the 
following story about a 30-acre field across the fence from where he 
is practicing strip cropping, the slope and soil type being approxi- 
mately the same. 

In 1898, Mr. Martz helped his neighbor thresh oats from this 
field, with an approximate yield of 37 bushels per acre. In 1924 
they put up 25 tons of hay. After that the farm changed hands, 
and the purchaser plowed the entire 30 acres as one field. “To- 
day”, Mr. Martz remarked, “it would be impossible to ride a horse 
over that field.” Gullies have been deepened from 2 to 3 feet 
during the past year. Across the fence, in Mr. Martz’s own field, 
satisfactory crops are obtained and there are no gullies. 


Narrowed His Strips 


Fred Weiss, a cooperator in the vicinity of Indiana, Pa., made this 
statement: “I would have had a very good farm if my strips had 


_ been much narrower at the time they were laid out. Although I 


have no bad gullies, considerable sheet erosion occurred because 
the strips were too wide at the outset. I have, therefore, narrowed 
them down considerably.” 

H. H. Wetzel is so thoroughly sold on strip cropping that he 
would carry on this practice if his land were level. 


Father Established Practice 


Taylor Pepper, 1 mile north of Centervilie, Pa., has never 
farmed without using strips, because it was the way his father and 
grandfather farmed, and when he bought his present place he 


stripped his fields the same as they had stripped theirs. Mr. 
Pepper has not only used strip cropping but has made a practice of 
diverting water from the low places on to the higher areas by 
using ditches, small dams, etc. He never allows a gully to get 
started. 


Conclusion 


Although accurate measurement was not made on all farms, it is 
believed that the average slope of all cultivated fields would fall 
between 15 and 25 percent. Every farmer visited has been able 
to control gullies by the use of vegetation and diversion of water. 
Although erosion has occurred on most farms, it will fall below 50 
percent, as is indicated by the crop history. 

Sheet erosion has been responsible for most soil losses because 
the original strips were too wide. The common grass-mixture 
used by these farmers consists of alfalfa, timothy, and red clover. 
Two farmers are of the opinion that alfalfa alone does not prevent 
erosion, and for this reason, and because it gives them greater yield 
of forage, they are using the mixture. 





AN OLD-TIME MILL 
(Continued from p. 66) 


with their booty of priceless topsoil, stolen from count- 
less thousands of farms throughout the land. 

Is it any wonder that serious-thinking farmers, the 
country over, scratch their heads as they stand on their 
eroding land and wonder why crops are not quite so 
good as in their boyhood? To their fathers the soil 
was something solid and dependable. No depression 
or disaster could steal it away; no laws of man could 
alter its trustworthiness. Now their sons wonder, 
and are not so sure. 

They could learn the story from a little gray-haired 
old lady who has lived beside the Octoraro for a long, 
long time. 
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Increasing attention is being given to the task of 
reclaiming waste lands, either for agriculture or in 
the interest of scenic and aesthetic appeal. An 
example of such an effort, outstandingly successful 
by common consent, is the case of Golden Gate Park, 
San Francisco. 


Barren Sand 


In the days of 49, during the gold fever and for some 
time after, San Francisco was little more than a place 
of disembarkation. Its transient residents were too 
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busy to dream of a glorious destiny for this collection of shacks 
water’s edge. The entire westerly part of the city and county wae 
of sand dunes, shifting farther eastward with every breeze front 
So dreary a spectacle was this desolate area that an official sur? 
“uninhabitable by man.” In spite of this, a few enterprising in) 
on the more desirable locations in the western portion of the cit) 
or by proxy in the form of hired, armed guards. By the time t) 
came to the fore, little was left of these former “Pueblo lands.” At 
long battle by a few public-spirited citizens, a compromise was < 
1,000 acres were returned to their rightful owner, the city, to bect 
Many were the scoffers who doubted whether there would ever ba 
for the taxpayers’ money sunk into this desert of sand dunes. Si 
Golden Gate Park has become world famous. Today it ranks at 
of the country—a monument to the civic spirit of San Francisco’si 
invincible faith of its veteran superintendent, John McLaren, ; 
year of service. 











Making Over the Desert 


The transformation of this desert into a garden, the long years 
and experience, yield many useful lessons to the soil conservationi 

The first step essential toward reclaiming this area was to pre 
ment of the sand dunes. Some preliminary attempts made use ¢ 
seeds, sown during the rainy season, but success was only part 
famous beach grass, Ammophila arenaria, was imported from Fran 
of one of the Vilmorins, was any real progress made. It is not to 
without this grass there would be no Golden Gate Park today. § 
is its ability to survive being covered, seconded by the binding 
tough roots. Usually planted from divisions in the winter or ear} 
to live through a 6-months’ rainless summer with only such moist? 
from the local fogs. | 

Only now was it possible to consider planting anything else: 
plants tested only a few proved able to live in the almost pure ¢ 
not only of plant food but as dry as any desert for nearly half thi 
ing among the survivors were two Australians, Leptospermul 
Acacia longifolia. Both thrived under the inhospitable conditiona 
shelter for more decorative, taller trees. Of the latter the most 
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out to be two Californians, the Monterey pine and the 
Monterey cypress, supplemented by Eucalyptus glo- 
bulus, the blue gum from Australia. 


Water Problem Solved 


With these as a framework on the foundation of 
pure sand, was painted the finished picture of our park, 
into the making of which went much labor and material 
even more prosaic. One of the important factors 
contributing to the park’s success in earlier days was 
the street sweepings, brought here from all over the city. 
More recently a sewage-disposal plant has been installed 
in the park, not only adding to the water supply, but 
also producing valuable fertilizer. The water problem, 
always an acute one, was solved by the discovery of an 
apparently ample supply in the park itself. A large 
steam pumping plant, supplemented by two wind- 
mills near the ocean, yields a daily total of nearly 
2,500,000 gallons of water. 

(Continued on p. 82) 








Pictures by the author. At the upper left we see 
silhouetted against the sky the famous beachgrass, 
Ammophila arenaria. Below it is a view in the 
Japanese garden, as it is in cherry-blossom time. 
Above, to the right, is a flowering spray of Lepto- 
spermum laevigatum; and nudging it closely are 
flowers and foliage of the blue gum, Eucalyptus 
globulus. Also shown, is a vefreshing glimpse of 
the tropical jungle of tree ferns. 


UTILIZATION OF SMALL WATER POWERDS 
By H. H. Bennett’ 


The reawakening of interest in little waters and small water 
powers is a significant example of the profound transformation of 
the traditional American attitude toward the conservation and 
use of natural resources which is visibly in process throughout 
the Nation today. We are beginning soberly to realize that we 
have been a prodigal people and that the magnificent natural 
heritage with which we began our career as a Nation is not inex- 
haustible. Ina new sense, we are 
becoming land and water conscious, 
forced by tragic experience of 
floods, erosion, dust storms, and 
drought to recognize the threat to 
the permanence of the economic 
foundations of our civilization 
which our traditionally individu- 
alistic exploitation of land and 
water resources has brought upon 
us. Not isolated technicians alone, 
but an increasingly substantial 
number of those who determine 
effective public opinion, are envis- 
aging conservation in terms of the 
total resources of whole drainage basins, and of the interdependence 
of those resources and their users. The revival of interest in the 
conservation of little waters and the utilization of small water 
powers is significant principally as evidence in confirmation of the 
reach and penetration of the visible process of psychological 
readaptation which as a people we are making as a felt condition 
of national survival. 

The story of our use of little waters and small water powers 
presents a typical cycle. The colonial history of America is 
vitally interwoven with the water wheel, with small power 
installations on great streams and small for the localized service of 
individual households, individual mills and factories, individual 
communities. The pioneering and dominant position which for 
generations New England held in the development of the factory 
system was due to the rare combination of ingenious settlers 
mechanicaily inclined with a glaciated terrain abounding in lakes, 
ponds, and streams of dependable flow and regulated by rock- 
bound channels. But New England was only a special case of 
what happened along both slopes of the entire Appalachian 
Mountain system. In the minds of the rugged pioneers, facing a 
boundless undeveloped continent, the streams, like their forest 
cover and their bordering soils, seemed inexhaustible and perma- 
nent as the hills. 

Then came coal, the steam engine, the concentration of vast popu- 
lations in commercial and manufacturing centers, a steady decline in 
the number of small water-power installations. For millions of 
Americans the very visual imagery associated with water changed 
from brooks and rills and wooded hills to pipes and taps and valves. 
What happened to the headwater ponds and marshes and lakes, the 
forest cover, the small tributary streams, did not disturb their minds 
so long as valves and taps flowed. Engineers appear to have shared 
with the urbanized layman this narrow and short-sighted preoccu- 
pation with impounded streams as water supply. According to the 
Water Planning Committee of the National Resources Board, “‘not- 
withstanding the patent desirability of comprehensive stream regu- 
lation in most of the North Atlantic drainage areas, the Hudson 
River Basin and a few minor basins are the only ones having either 
the plans or the administrative machinery requisite to achieving 
such regulation.” Of the Delaware River, to cite a specific in- 
stance, this committee reports that regulation of the main stem is 
completely lacking with the result that not only power sites of great 
importance remain undeveloped, but even potential water supplies 





1 Written for the Third World Power Conference, Washington, D. C., 1936. 
2 Chief, Soil Conservation Service. 1 
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for New York, Philadelphia, and other metropolitan areas are not 
utilized. Water famines have threatened metropolitan areas even 
in years when vast damage has been wrought by floods and for the 
same reason. Such grim realities are compelling attention, such as 
that evidenced by the work of the Water Planning Committee, to 
the need for comprehensive stream regulation and the maximum 
conservation and use of all the resources upon which socially effec- 
tive regulation depends. 

The cycle to which the steam engine so largely contributed 
through the concentration of population in manufacturing centers, 
the steam locomotive helped to induce through the dispersion of the 
agricultural population over the western prairies and plains. In 
the minds of the land-hungry homesteaders, the water table into 
which they sank their wells seemed as eternal as had the hills and 
surface streams of the East. Established in proud isolation and 
proceeding each man to himself, they took little account of the re- 
lation to the water table of the distant headwater marshes and 
lakes, of the grassy ground cover, or of the innumerable small 
streams that regulated the run-off of melting ice and snow. Ac- 
cording to the report of the Mississippi Valley Committee, 95 
percent of the people in the Mississippi River Basin, outside of the 
larger cities, depend upon subsurface water for domestic and stock 
watering purposes. Due in large measure to mistaken agricultural 
practices and to the absence of any comprehensive public control 
of the total water resources, the water table, in vast stretches of 
the upper basin, has fallen at a dangerous rate, in some instanc:s by 
as much as 30 feet; ponds and springs have dried up; marshes which 
functioned as indispensible natural reservoirs have been destroyed, 
sometimes through unwise drainage; the level of important head- 
water lakes has been seriously lowered. Duststorms and unprec- 
edented drought over wide areas have made the people, both those 
directly affected and throughout the entire Nation, acutely aware 
of the relation of total water resources to agriculture, of types of 
agriculture to water supply, and of the need of dealing with the 
combined problem of soil and water conservation as a whole 
through the planned rehabilitation and control of entire river 
systems. Such plans have only recently been put into initial exe- 
cution in the basins of the Columbia, the Missouri, and Mississippi, 
and most comprehensively in the Tennessee Valley. Obviously 
the cost of such colossal undertakings is enormous. Fortunately 
those who have been entrusted with their execution are vividly 
aware of the bearing of their work not only upon the well-being of 
the people in regional areas but also upon the standard of living of 
the entire Nation. They are, therefore, concerning themselves 
with the conservation and use of every economic resource. Thus 
there has arisen the apparent paradox that the more comprehensive 
and vast the over-all plan the more intense is the concern for little 
things, for the conservation of little waters, for example, and the 
wise utilization of small water powers. 

What contribution may we reasonably expect the planned utiliza- 
tion of small water powers to make not only toward the cost of the 
major undertakings but also toward the aiffusion of individual com- 
fort and well-being and the stimulation of individual enterprise 
within their larger social and technological framework? 

We no sooner ask the question than we are compelled to acknowl- 
edge the fact that the extent of potential small water powers in the 
United States has never been accurately determined. As indicat- 
ing the chronology of the cycle outlined above, it is noteworthy that 
since 1921 the United States Geological Survey has omitted from its 
utilized power listings, as practically negligible, all separate installa- 
tions which deliver less than 10,000 kilowatt-hours per minimum 
month, nearly equivalent to 100 horsepower of installed capacity 
under usual practice; and that our best sources of primary informa- 
tion relative both to the number and distribution of small water 
powers are the Thirteenth, Twelfth, and Tenth Censuses of the 
United States, those of 1910, 1900, and 1880, even though they 
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fail to distinguish between small-power sites and small installa- 
tions. The early use of water power at practically all prominent 
falls thus far utilized in this country inevitably, owing to the still 
primitive state of technological development, was through small 
installations. Even on the Niagara the average horsepower per 
mill as shown in table I based on the Tenth Census was 151, less 
than the reported horsepower per site on the New York State 
canals. And yet these tables do serve to convey an approxi- 
mately accurate idea both of the number of small water powers 
and of their remarkably wide distribution throughout the 48 States 
and the District fo Columbia. An analysis of these statistics 
would seem to justify the inference that excluding those which 
might properly be classified as inaccessible or requiring too difficult 
construction, or lacking valley lands, dependable all-year water 
supply, and other facilities for establishing and maintaining homes 
and minor industries in the vicinity, the number of available sites 
deserving consideration in any comprehensive plan for the rational 
use of small water powers exceeds 50,000. This estimate is 
particularly supported by table I], which shows that the number 
of water wheels used in manufacture alone in 1879 was 55,404, 
and this at a time when extensive frontiers were but sparsely 
settled, and when no entire river system even approached complete 
development. Whether we should agree to define a small water 
power as of a dimension of 1,000 horsepower or less, or of 100 horse- 
power or less, it is obvious that our small powers in the aggregate 
represent a potential running into the millions of horsepower. 


Taste I.—Selected data on water power from the Tenth Census of 
the United States, 1880; Water Power, pt. I, p. xxxix, et seq., also 
pt. II 
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[tN men aie SRO Renee 12,012} 427/2, 110] 55,855} 131) 26) 2,069} 89 
MMISCUEN AMMA Shee Goqes ce aie 26, 233| 566]2, 943] 70,283} 124] 24] 3,666] 168 
OPOMIAC He yi ee Be eons. ere oke ee 14, 500} 156}1,007) 18,790) 121} 18) 1,710] 84 
AICS ckcich os seh ene 9,'700] 145] 469] 13, 323 92) 29 700 1 
Sauatitia hens Aavetoliiss fant 6, 850] 86] 394] 11,776} 137} 30} 3,650) 15 
PME QHENY a) o.: aries see co's « 11,107} 197| (715) 19, 204 98] 27 848] 29 
PAIADAMIS ein ec casas anet 23,700) 124) 630] 10,169} 82] 16) 900} 7 
PND PAlICHICOl ts.) :.10 21 ©. 19, 580} 147} 604} 13, 009 89} 22} 2,000 3 
Monongahela... .:....... 7,625| 76) 289) 5,845 ie 20 350 1 
Muskinghum, Obio....... VTA OS 2Z6\ 742) sO 2a e673)" LS 
MERISA SPREE es ests re ae os 59,750] 89) 146] 6,561 74) 45 255 4 
Missouri River Basin, to- 

CAELS See Pine ere eas 527,000) 301} 607) 23, 557 78} 39] 1,284] 26 
Arkansas...............-{|108, 143} 147} 281] 7,096 48} 25 352 6 
ROECRGVEL Ae ccc sa aec ss 92,700} 23 39 778 33} 20 102 3 























In the report of the Water Planning Committee already referred 
to, the authors wisely warn all concerned that to recommend for 
any river basin an inclusive water plan without exhaustive study 
of adequate data bearing on all phases of the many problems in- 
volved would be most illogical, would invite and deserve severe 
criticism, would involve economic waste, and might preclude the 


Tasre I].—Water power utilized in manufactures in the United 











States } 
N Total developed water power 
verage 
+: 5 Nana horse- 
ear orsepower| of water | power 
wheels per | Number peer Total horse- 
wheel | of plants Gheels power 
1BOQiae af ec © 1, 130, 431 | 51,018 BD: Niece rerwht oe 1, 150, 000 
SYA a one 1, 225,379 | 55, 404 7 ii ade CRBC een vie 1, 250, 000 
1880 ek ees Sal MO Re ee et ek 5 Wns 2 s. 1, 300, 000 
1809. nie 1, 454, 112 | 23, 099 acyl nee Renal amereeet ae eee eaetat CE 
LOC) 2 eRe Creel eel CAA hy cecil ct Uae mee; TA RA ee ine eee 2, 050, 000 
LOOSE Race. 1, 647, 880 | 20, 992 FO aS ale eileen ashe lo a eae es 
LO MONA eh cn AAI to MP Bee Wet bee Ns eee Shenk, oy 3, 250, 000 
LOOO Rete 1, 822, 888 | 21, 282 86 |) 31, 537 52, 827 3, 870, 000 
oe eee 1, 826, 443 | 18, 065 POLES Meeker ed | eM ee 5,790, 000 
LO LORE eee ee 1, 765, 263 | 13, 980 L2G aC eraee een pte cccver tia 7, 590, 000 




















Omitting all plants less than 100-horsepower capacity after 1921 














1O20n ee 1, 803,000 | 9, 293 SY ae cera A eae 9, 090, 000 
1925 cae, 1, 800,000 | 8,393 Deets 55511, oe eee 11, 180, 000 
$929) eae 1, 598,000 | 7, 594 Wi a GOO alk cae oleae 11, 720, 000 
1920: 985... 1, 559,000 | 6,523 A OMA oh Ree ah eee 13, 571, 530 
1930he en PE ee SEE he i), Spee epee TN tc ee 13, 807, 778 
Cutan AIL Ash WIE alin te reels. alite sa ee 14, 884, 667 
Os 2s Ue thei! A eM ipap aie ogi IAI area (Re in| Rea ee 15, 562, 805 
TER set capone OMe ed mie A ae ee I le 15, 817, 941 
LS3 4a NE 9k [eV hee ole SS 15, 913, 451 
TOUS acer NMR, Sorel S64 Al tae, ah. tab yal a eee 16, 075, 307 
(A Pa A lipo ed Re an ee alae BAO al Sarees 16, 079, 407 














1 (a) Tenth Census, 1880, Water Power, pt. I, p. xii; (b) Abstract of the Census 
of Manufactures, 1919, p. 460; (c) U. S. Census, 1929, Mfg., pt. I, p. 112; (d) The 
Economics of Water Power Development, 1928, Walter Henry Veskuil; (e) U. S. 
[eae Survey Water Supply Papers No. 579, p. 206 (1928); and No. 234, 
p. 29 (1909). 


formulation of a well-balanced plan later. In the case of small water 
powers as in that of rivers to which they are tributary, fundamental 
data, the consideration of which is a prerequisite to effective plan- 
ning and wise utilization, still are lacking in greater or less degree 
on both the surface and underground waters of most drainage 
areas throughout the country. In spite of the important position 
which small waters and more especially small water-power installa- 
tion held in our earlier history, we must recognize that from the 
point of view of the emerging conception of over-all planning, mul- 
tiple use, and integrated conservation and utilization of all natural 
resources, we are at a pioneering stage with respect to our knowl- 
edge of small water powers and the place which they should right- 
fully occupy in our master plans. 

In examining available statistical sources, we are struck by their 
exclusive preoccupation with water as power, just as in the case 
of municipal engineers we are struck by their exclusive preoccu- 
pation with water supply, and in the cases of great flood-control 
works with the speeding up of run-off to the exclusion of power 
development and often with little consideration of soil conserva- 
tion and use. Nevertheless, the data supplied by the Tenth, 
Twelfth, and Thirteenth Census reports have great value both in 
themselves and as guides to future research. Table HI provides a 
comparison of power utilized in manufactures as reported by the 
census in 1870 and 1880, with geographical distribution by States. 
It is there shown that the growth of water power and steam power 
in the manufacturing field during the previous decade had been 
about 8 percent and 80 percent, respectively. Table I provides 
further details through selected data on water power relating to 
representative river and canal systems, and indicates that nearly all 
would be classed as small water powers if 1,000 horsepower is ac- 
cepted as the basis of classification and due account is taken of the 
distinction between small water powers and small water-power 
installations. 

Table IV shows the trend of water-power utilization in manufac- 
tures from 1869 to 1909, with regional distribution. It appears 
from these data that a steady growth continued throughout the 
40-year period of record, with a total increase of 61 percent. Table 
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Taste IlI.—Reproduction from Tenth Census of the United States, Water Power, pt. I, 1, pp. xii-xtti; Power Utilized in Manufactures . 
by Prof. George F. Swain 










































































Water power Steam power 1870 1880 
: ; li Totalin1880| 1 Water Steam Water Steam 
Total in 1870 | Total in 1880 Increase Totalin 1870 | Total in ncrease power power power power 
Horsepower | Horsepower Percent Horsepower | Horsepower Percent Percent Percent Percent Percent 
Total in the United States....... 1, 130,431 | 1, 225, 379 8.40 | 1,215,711 | 2, 185, 458 79.77 48. 18 51. 82 35.93 64.07 
Aleatiact) tes baer Mee eee ee Poi 1,797 | yea 7,740 15,779 | 103.85 | 58.72 | 41.28 | 42.78 57.22 
Aisome) het ee 10 160 | 1, 500.00 |{ esi 370} 957.14 | 11.41) 88.89] 30.19) 69.81 
Seat Re ena tate 1,545 2, 024 31. 00 6, 101 13,709 | 124. 70 20. 21 79.79 12. 86 87.14 
paie: 6, 877 18, 493 
Calicoetest tse ay cn eee ae © { aan \ 4, 850 () { Aes \ 28, 071 64. 43 27.11 72. 89 14.73 85.27 
COs Seg A SO a, { os \ 1, 849 149. 19 { oo \ 3,953 | 419.45 | 35.60| 64.40] 31.87 68.13 
Conmecsicutagins non 0s Meee ac: 54, 395 61, 205 12. 52 25, 979 57,027 | 119.51 67. 68 32. 32 51.77 48. 23 
Dake Oe er 76 803 956. 58 248 421 | 472.98 23.46 | 76.54 36. 11 63. 89 
Toslasrate ek eestor 4, 220 4, 785 13.39 Posh 10,643 | 146.7 49.46 | 50.54 31.02 68. 98 
District of Columbianecermcrerm es se 1, 100 880 1) 789 2, 263 186. 82 58. 23 41.77 28. 00 72. 00 
oe aie eR ee > ee 528 939 77. 84 3, 172 6,208 | 95.71 14.27 85.73 13.14 | 86. 86 
ne LE) So { Oe sae \ 30, 067 9.91 { He: ny \ 21,102 | 95.19 | 71.69] 28.31] 58.76 41.24 
eA ee ee od) oc ame { on \ 1,136 | 1, 134.78 { des \ 546 | 185.86 | 48.68 51.32 67.54 32. 46 
Tllindignete ean sero ore 12, 953 17, 445 34. 68 73,091 126, 843 73.54 15. 05 84.95 12. 09 87.91 
ACT tone — Gagne tk, 5 naan 23, 518 21) 810 (t) 76, 851 109, 960 43.08 23. 43 16.57 16.55 83. 45 
la eg 14, 249 20, 363 42.91 25, 298 33, 858 33, 84 36. 03 63.97 37. 56 62. 44 
Cae ey he eee 1,789 7,611 325.43 6, 360 13,468 | 111.76 21.95 78. 05 36. 11 63. 89 
Kentucky nee ee 7’ 640 9,012 17.96 31, 928 45,917 43.81 19.31 80. 69 16. 41 83, 59 
Vagiscie ae tee See ee 142 90 (1) { 208) \ 11, 256 69. 82 37 99. 43 79 99. 21 
IM EMistas ope andeunosou cues scene anoue 70, 108 79, 717 13.76 9, 465 20, 759 119. 32 88. 11 11. 89 79.34 20. 66 
Marri ea tak we eaten eee 18, 461 18, 643 0) 13, 961 33,216 | 137.92 | 56.94 43.06 35. 20 64. 80 
hie erie ree Me ET pe 105,854 | 138, 362 30.71 { es \ 171,397 | 118.48 | 57.42 | 42.58 | 44.67 55.33 
Nichioente eran at Cee 34, 895 34, 395 (t) 70, 956 130,352 | 83.71 32.97 | 67.03 20. 88 79. 12 
NMiaheson Peo eee oe 13, 054 28, 689 119.77 7, 085 25,191 | 255.55 64. 82 35.18 53. 25 46.75 
WEED oes cn pacuuasdodocnoadenseoK 2, 453 3, 449 40. 60 10, 019 15, 001 49.73 19. 67 80. 33 18. 69 81.31 
Misccult wie is anak: Sec ee 6, 644 8, 162 22, 85 48, 418 72,587 | 49.92 12.07 87. 93 10. 11 89. 89 
vec ioe meee ey yeh yee 56.14, oats 544} 140.71 | 49.17 | 30.83 | 63.68 | 36.32 
NCR eee eee ees 1, 446 5,495 280. 01 1, 865 2,999 | 60.80 43. 67 56.35 64, 69 35.31 
2; 538 6, 00 
Moved eee eee eee { aoe \ 108 () { an \ 608 () 29.70 70. 30 15.08 84.92 
Nee Hi nchie ee eee caret 68, 291 69, 155 27 8, 787 18,595 | 111.62 | 88.60 11.40 | 78.81 21.19 
Newt icaey en eee 25, 832 27, 066 4.78 32, 307 72,792 | 125.31 44, 43 55.57 27. 10 72. 90 
59 252 
Ren Nicvice cee eee eres { Ks) \ 932 49. 60 { Con \ 427 | 314.56| 72.34 | 27.66 | 68.58 31.42 
208, 256 
Nee Vick 270i: eM oe RE { Cae \ 219, 348 5. 40 us 107 | 234,795 | 86.19 | 62.28 37.72 48. 30 51.70 
26, 211 941 
Nori Carolinas. eee { Oe 00) \ 30, 063 14.74 { (6.816) } 15,025 | 120.44] 79.06| 20.94] 66.68 33.32 
Chis ee ee ok ee ee ee 44,746 38, 641 0) 129, 577 222,502 | 71.71 25.67| 74.33 14. 80 85. 20 
5, 806 2,471 
Oregon Serv Ginsidrtneigieh sic) ei Tapeetiel oe toneloce tells) \eieselsoelieyi nate { (5, 766) \ 9, 255 60. 51 { @. 451) \ 4, 334 76. 83 70. 15 29. 85 68. Ly 31. 89 
Pefnarivacinag. cou. Ae ae are 141, 982 110, 276 Q) 221,936 | 402,132} 81.19 39.01 60.99 21.52 78. 48 
Ride sland’ ee. ee oe 18, 481 22) 240 20.34 | 23, 546 41,335 | 75.55 43.97 56.03 34. 98 65.02 
10, 395 53 
Santi Carclina Pet ae att oem { base) \ 13, 873 33.58 |) (44a) \ 11, 995 16.73 69. 62 30.38 | 53.63 46.37 
Cee ee Say eee 19,514 18, 564 () 18, 467 33, 388 80.80 | 51.38 48. 62 35.73 64.27 
ey MRR ies Soa eS 1, 830 2, 508 37. 05 11, 214 28,026 | 149.92 14.03 85.97 8. 21 91.79 
Tine tee ee eer 2, 169 3, 535 62. 98 { ce \ 1,154 | 261.76 86.76 13.24 | 75.39 24.61 
S SERIGae We maeeneee: ee here he ee 44, 897 52, 226 16.32 6, 425 11,088 | 72.58 | 87.48 12.52 82. 49 17.51 
Vieni ee Boe 41, 202 37, 464 a) 8, 410 19,710 | 134.36 83.05 16.95 |). 65.53 34.47 
N7echinetcn eta hee eae ea 1) 412 1,185 (u) 1,411 3,210 | 127. 49 50.02 | 49.98 26. 96 73.04 
Figo INTicginta Mein ene tie aR 10, 195 9, 454 (1) 17, 136 28,456 |  66.06| 37.30 62.70 24.94 75.06 
er ae ies spy ae Tee eee 33,714 45, 356 34.53 30, 509 60,729 |  99.05| 52.50| 47.50 42.75 57.25 
34 310 
Th SORA eA ate Neca OR « { al 48. eabaeeteter: { on } m7 | 192.65 9.88 | 90.12] 5.63 94.97 
1 Decrease. 


Norte.—In cases where 2 figures are given for the steam or water power of a State in 1870, those not enclosed in parentheses are the ones returned. Those in parentheses are 
tne figures used in computing the percentages of increase and have been derived from the former by subtracting power used for purposes which in 1880 were not classified under 
manufactures. The table thus refers to power used in manufactures as classified in 1880. 


II shows the trend in water-power utilization in manufactures from 
1869 to 1929, together with the number of water wheels and aver- 
age horsepower per wheel for each census there recorded, the later 
ones being at intervals of less than 10 years. These data disclose a 
fairly gradual rise up until 1914, thenee a slight decline in total 
horsepower, while the number of water wheels decreased from 
more than 50,000 to 6,523 and the average horsepower per wheel 
progressively increased from 22 to 239. To provide a comparison, 
fragmentary data are added in the last three columns to show the 
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growth of total developed water power during recent years in 
relation to use in manufactures. 
Table V shows the distribution of water power used for flour- 
and grist-mill products in relation to the total power required for 
this industry—451,378 horsepower out of a total of 1,016,859, or 
44 percent being supplied from water wheels with an average capac- 
ity of 21.7 horsepower in 1900. Reference to the second column 
of table II shows that for 1899 the total water power utilized in 
manufactures was more than three times that devoted to flour- and 
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Taste 1V.—Water power used in manufactures from water wheels and motors, owned power only, from Thirteenth U. S. Census, 1910; pt. 
VIII, p. 348 (expressed in horsepower) 
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1869 1879 1889 1899 1904 1909 
362, 026 422, 905 497, 031 619, 209 659, 071 757, 332 
376, 070 356, 690 331, 964 410, 173 514, 951 470, 488 
149, 826 157, 647 155, 245 171,077 194, 871 208, 441 
37, 258 71, 123 60, 005 51, 999 63, 659 86, 330 
139, 729 145, 568 145, 397 124, 830 137, 018 183, 158 
40, 618 42, 822 34, 850 25, 107 24, 193 29, 315 
3, 517 4, 622 4, 552 2, 760 3, 236 3, 108 
7, 292 8, 712 6, 779 18, 161 18, 319 21, 543 
14, 095 15, 290 19, 222 30, 796 32, 562 63, 173 
1,130,431 | 1,225,379 | 1,255,045 | 1,454,112 | 1,647,880 | 1, 822, 888 








grist-mill products alone and represented fully three-fourths of the 
total developed water power; while in 1909, manufactures utilized 
less than half and in 1929 about one-ninth of the total, thereby 
reflecting the growth of electrical power and transmission systems 
as the principal factor in recent water-power development. 

The character and extent of recent utilization of small water 
powers in the United States encompass the entire range of activ- 
ities to which such energy is applied in either large or small quan- 
tities. In this connection it should be noted that the apparent 
reduction in the number of utilized water powers as shown in 
table II is partly attributable to the omission of all plants with 
less than 100-horsepower capacity after 1921—an unfortunate 
omission for which appropriate allowance must be made. 

As has already been suggested, that omission is symptomatic of 
the difficulty which even highly trained men deeply concerned with 
the general ideals of conservation have found in escaping single-use 
preoccupations and in developing a comprehensive view of all the 
factors which must be interrelated if the highest economic and social 
interests of the Nation are to be effectively served. Among in- 
numerable possible examples of that difficulty, two are here cited 
as illustrating strikingly contrasted stages in the evolution of our 
attitude toward stream regulation and use. 


In the Muskingum Valley, Ohio, the best available census sta- 
tistics and estimates account for 253 water powers utilized for 
grist and saw mills in 1880, 90 in 1904, and 14 today. It isa 
notable fact that the flood-control reservoirs now under way in 
the Muskingum conservancy district include no provision for 
power development, even though considerable head and storage 
capacity are available. As a result of the abandonment or ab- 
sorption of small water powers by these reservoirs in the Muskin- 
gum Valley, some of the feed grinding for farm use is now done by 
portable engine-driven mills mounted on trucks. Where con- 
setvancy districts are organized for flood control solely, as in both 
the Miami and Muskingum aistricts in Ohio, the paramount con- 
sideration is protection of lives and property, and whatever con- 
cession is made toward water conservation after the flood crest 
has passed, is in the nature of an uneconomic compromise. It 
would require legislative amendment of their basic charters to per- 
mit these conservancy districts to develop their potential water 
powers; and any other agency seeking to sponsor power enter- 
prises would find it impossible to realize full values from their 
investment, until joint agreements are worked out to coordinate 
such needlessly conflicting interests as power development and 
flood control. Actually, official estimates show that the best of 
the Muskingum sites could produce power well below the pre- 
vailing market price without interference with their function in 
flood control. That the authorities in this district are recovering 
from the earlier terrified preoccupation with flood control is indi- 
cated by an expression in an Ohio water conservancy board re- 
port which recommends repeal of a section of the General Code of 
the State law: “This law (forbidding the obstruction of water 
courses) has been so ruthless in its operation that dams have been 
blown out and streams have been straightened and dredged to get. 
rid of the water as fast as possible.” 

In contrast with the picture in the Muskingum conservancy 
district is that of the condition of reservoirs in the southern half of 
the country where the preoccupation has been with storage with: 





out due consideration of land conservation and soil erosion. The 
importance of sedimentation as a present-day factor in reservoir 
maintenance in the various type regions of the country has been 
made a special subject of systematic investigation by the Research 
Section of Sedimentation and Hydraulic Studies of the Soil Con- 
servation Service during the greater part of the past 2 years. To 
date, detailed capacity surveys have been made of some 30 reser- 
voirs in the southern half of the United States to determine the 
actual volumes of silt that have accumulated in known periods of 
time. Also, reconnaissance examinations have been made of 
other reservoirs throughout the same region. Although these 
studies have dealt, for the most part, with reservoirs somewhat 
larger than small plants usually require, the results, with respect 
to rates of silt production from watershed areas under characteristic 
present-day erosion, are broadly applicable to the small reservoirs 
problem. This is particularly true of investigations made in the 
southeastern section of the country, where significant contrasts 
were found in rates of reservoir silting in the largely deforested 
and cultivated Piedmont agricultural region on the one hand, and 
in the adjacent forest-protected watersheds of the Appalachian 
Mountain province on the other. 


Completely Filled Reservoirs 


Practically all small reservoirs in the Piedmont and many others 
of major size that are more than a few decades old were found to 
be completely filled, except for a normal alluvial stream channel 
through the region of the original pond (fig. 1). 

Typical of the smaller reservoirs are those of Deep River, 
downstream from the municipal reservoir of High Point, N. C.; 
Gil Reath’s Mill on a tributary of Tiger River, South Fork near 
Greer, S. C.; Jenkins Mill on Glade Creek northeast of Gaines- 
ville, Ga.; and Barrett Mill dam on East Sandy Creek, Athens, 
Ga., shown in figure 2. Detailed description of the individual 
sites would be tedious repetition, for the most part, of complex 
histories of small dams having been constructed, filled, raised, and 
filled again. At the present time most of these small dams are prac- 
tically without useful storage, and consequently, reduced in 
power capacity during low-water season to the ordinary discharge 
from small drainage basins. 

In all the Piedmont there are literally scores of such smaller 
reservoirs, with dams 10 to 30 feet (3.1 to 9.2 meters) high, equipped 
to generate various amounts of power running generally from 15 
or 20 upwards to 75 or 80 horsepower. Altogether, these smaller 
plants generate a really important aggregate power. Their 
intimate distribution and service among the rural communities 
of the Southern States for grist-mill and other local uses, makes 
their gradual deterioration particularly distressing to a large pro- 
portion of the population. 

Some of the larger reservoirs filled to the point of practically com- 
plete elimination of storage as a factor of power production, are 
listed in table VI. An appreciation of the magnitude and rapidity 
of loss of storage capacity assets of these power plants can be con- 
veyed better, perhaps by table VI than by detailed description of 
each individual case. The height of dam, where given, relates 
closely in most cases to original storage depth and capacity. The 
life in years given in the table is the approximate time required for 
complete filling, although in several instances the reservoir had 
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been nearly filled in shorter time, and stream-borne materials, 
including sand, had been occasionally passing over the dams for 
several years. 

All of those dams are first-class concrete or masonry structures, 
and represent large initial investments. More than half are 30 to 
50 feet in height and originally ponded water for distances of 4 to 7 
miles. The fate of these dams indicates clearly the serious inroads 
already made upon developed power resources of the southern 
industrial region by accumulation of erosional waste, and the 
magnitude of the continuing menace to other power developments 
that have been or may be made in the erodible Piedmont region. 


Appalachian Mountain Region 


In contrast with the silt-filled reservoirs of the Piedmont, there 
are listed in table VII some of the reservoirs of the Appalachian 
Mountain region which have survived with negligible loss of 
storage capacity, in spite of steeper slopes. The soils of both 
regions are derived principally from granite and gneiss, of closely 


Taste V.—Production of flour- and grist-mill products—Distribu- 
tion of water power in the United States, 1900, from Twelfth 
Census Bulletin 199, pp. 20 to 31 


























Power 
ee 
State of estab- 
lishments | Number Fe eal onhe. Horse- 
reporting mower heats |aoowe! 

INERMnS Age ronae on BON we 781 780 14, 436 698 9, 279 
PATIGONA erie tery eee ae 11 11 604 6 292 
Arkansas’ cs sac. seer 410 411 10, 091 152 2, 448 
Galifomiaee emesis fae 124 123 11, 058 36 1, 412 
@olorade:.e shane ese 60 60 4, 819 19 1, 020 
Connecticut haces oe 208 208 6, 930 200 4, 597 
Delawatrelwcne. seers, 83 83 3, 803 106 2, 484 
District of Columbia... . 9 9 636 2 280 
Florida: fan. careers 95 95 1, 507 57 762 
Georsisee ee 1,199 414) 25,037.) 1) 24411) 18, 410 
Idahote. sre aii kota 34 34 1, 833 22 816 
Illinois eaten eee 871 866 46, 467 134 3, 853 
Indianamanae nce 897 896 ah EY) 369 9, 735 
IndianiWernitorys.- ssh ee 61 61 2, 278 8 202 
NO Wal cheeses mes are cies 702 693 33, 695 490 11, 554 
Kansas. ..ce. cere one 533 522 31, 386 194 8, 207 
Kentuckyspaene mre 1, 145 1, 144 31, 086 508 8, 103 
eQuisiatia weenie eam oer 69 57 1102 2 Os) 
Maine sceta ewes 227 225 8, 619 251 6, 492 
Maryland sensu n ears 407 411 14, 182 439 8,035 
Massachusetts.........-- 231 227 9, 536 229 6, 464 
Michisane = seh a eee 765 765 43, 960 621 19, '780 
Minnesota se eect eats byl 511 69, 560 265 23, 209 
INNES ayo cab gues Geta 225 224 3,950 104 1,178 
NAigsouri dee eee eee 1,145 ais: 47, 947 317 6, 291 
IMontanaaten hee are 20 18 1,451 22 931 
Nebraska. yee aiuee an 305 304 16, 649 208 7, 875 
Nevada tac ernte: 11 11 463 11 373 
New Hampshire......... 149 149 7, 249 220 5,922 
New Jersey: Acer nahin. vie 354 353 13,975 403 9,'712 
INew Miexicon one cnr 35 35 1, 086 24 519 
ING wan OLe ieee eine meee iN, Spite 1, 507 90, 347 2,131 58, 384 
North @arolinay 2.00.5. 1,773 1 Fg) 37, 504 2,058 | 28, 658 
North! Dakotas. attr: 97 97 5,930 16 568 
(OI fo aces ce ieneee iaaraheel eamiiote ESTO) 1, 150 65, 489 615 15, 640 
@kldhomaseee aaa 55 52 3,377 aL 20 
Oregons...oer atc 153 152 8, 390 132 5,540 
Pennsylvaniaa si... seas 2,719 2,'709 96, 531 Sey || Say y 
Rhodelslandeeerae anes 47 41 1, 993 a2 921 
South @arolina seer 556 553 9,705 | 424 5, 842 
SouthtDakotas cepeiteaee 120 120 6, 546 31 1, 163 
Jhennesseeme. ae othe senyeraers 1, 618 1,618 Oye 1,301 19, 255 
Sexas;\ eeewatac is otek 289 283 13, 640 48 1, 626 
tage samen coneies a 80 80 3, 688 82 2,'798 
Vermontane Sa). betas 211 213 Heys BL 408 11, 990 
WinsiniA on ahircer ee utet 726 | 1/7205), 32,916 |. 21,883. 10 94.077 
Washinetom.j. aoe et. 85 85 5, 816 44 2, 387 
Wiest Varginideener niece 737 734 16, 865 451 6, 253 
WASCOREIN ee eee 717 ily) 47,'713 775 22, 887 
Wyoming s eiijec irri oct 10 10 465 6 297 

United States...... 25, 258 24, 147 |1, 016, 859 20,766 | 451,378 

















Average horsepower per wheel, 21.7. 
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similar depth of decay and erodibility. The differences in land use 
must account for the different rates of sedimentation; the virgin 
forests or naturally reforested lands with only occasional agricul- 
tural plots of the mountain slopes proving to be more stable than 
the gentler slopes of cultivated Piedmont lands with the protective 
cover largely removed. 


Taste VI.—Reservoirs of the Piedmont agricultural region— 
Examples of filled reservoirs in various sections of South Carolina 
and Georgia 














; Height of | Age 
River Reservoir dam (feet) | Greats) 
{Gaston'Shoals; os Giemsa 39 28 
Broad............-.. \Parr Shoals; S. Gos ve 21. ersansiske ots) | cheers etalon 
Pace (Van Patten Shoals, $.C......... 14 26 
elit eee ieee Mill, $).C.. .nnekost, Sey) ee 
(Saluda;'S3 Copy eertdclee errr, 44 29 
Saluda. i... ........ (Holloday SC ee 37 29 
Portman wee S. eo es RR 42 36 
Near Anderson; Si.@x. 2% 56 Ch aia: eetererseatel te seeetaerate 
Savannah... ..--.... GregeiShoale:S5iGiay: aya 14 27 
Da Iva, : OE ee ee elke RASS Sos look 6 sie 
Tallassees"Ga asec oe are 30 
Oe ie j {Michel BridgemGal 04. see sokderan 15 36 
Barnett ShoalsyiGare -a.1seretre 45 pes 
Yellow. eee ee rae Millstead Dam ih :...- a: 0 tno oo erent ers caer maon 
Dunlop, Gareneats ach teen 36 30 
Chattahoochee....... Morgan) Balle’\Gan ent eeseete 50 30 
Langdale Gave conmigo teer aan 14.5 28 
LRAvervie wo. same coeense ieee 9 29 
Total eae sects SER Ba ee cee 388.5 383 
Average ster [acncte, pomesty ofa sysencnant race carne ne 29.8 29. 4 





Rates of Silting Indicated 


Prior to the investigations by the Soil Conservation Service during 
the past 2 years, capacity surveys to determine rates of silting had 
been made of some 25 American reservoirs. Among these reser- 
voirs only 10 are of basin type, with original capacities large enough 
to permit practically complete natural desilting of all inflowing 
water and so to afford a practical index to comparative average rates 
of sediment delivery from their watersheds during periods of record. 
Table VIII presents a summary of the data on these reservoirs, 
including computations of average rates of silt accumulation per 
square mile of watershed area. 

It is to be noted that these records of earlier reservoir surveys 
relate almost exclusively to the relatively dry southwestern sections 
of the country where flood flows of streams are generally conspicu- 
ously charged with silt and where the seriousness of sedimentation 
as a limiting factor of reservoir life has long been widely recognized. 
The recent extension of reservoir studies into other type regions of 
the country indicates that the sedimentation factor is fully as im- 
portant, if not more so, in humid regions wherever vegetative 
restraints have been removed or weakened sufficiently to introduce 
accelerated erosion. This is shown by table IX which summarizes 
the significant data of reservoir surveys by the Soil Conservation 
Service in the southwestern, south central, and southeastern sections 
of the country. 

The foregoing data show that the present rates of sedimentation 
in reservoirs, both large and small, throughout broad regions of the 
country generally range from a quarter to one or more acre-feet of 
silt per square mile of tributary watershed. Although these tabula- 
tions, when segregated for arid and humid regions, respectively 
show average annual silting rates of 1.25 or 0.65 acre-foot per square 
mile of drainage area, it is apparent that the data are not strictly 
comparable, but only approximately so. 

The foregoing and related data 'from'the recently completed 
country-wide reconnaissance survey of erosion conditions, carried 
out by the Soil Conservation Service, shows that accelerated ero- 
sion, in one form or another, is almost universally prevalent in all 
but the more sparsely populated regions of sloping lands, and that 
the sedimentation factor has increased accordingly. In consider- 
ing the question of present-day possibilities of small water powers, 
























































Taste VII.—Reservoirs of the southern Appalachian Mountain 
region—Examples of reservoirs in various sections of North 
Carolina and Georgia which have survived with negligible loss of 
storage 














Height 

River Reservoir of dam ( ) 

(feet) years 
BU, Se svereesBOee Little River near Brevard, N.C.....]........ 25 
Greentree clricse ss «| Green River near Tuxedo, N. C....]........ 18 
Upper Catawba...... Bridgewater or Lake James near 135 17 

Morgantown, N. C. 

pan ere Ske ean third antes. ties 114 9 
[lens 2 oA b 4 ROP BERD aden Soper ae ie aan 
Upper Tugalo. ..... INacoocheesmrmemcncsc: oven eee 63 10 
; Tallulah near Tallulah Falls, Ga.....)........ 22 











we therefore cannot rely solely upon the early day history of such 
power in this country. We must also take into account the actual 
discharges and silt loads that our streams now carry. Outside of 
limited regions that are as yet but little affected by human influen- 
ces, and by the same token are generally unfavorable to power 
developments because of lack of suitable populations to be served, 
the accentuation of the sedimentation factor by unchecked erosion 
appears to militate selectively against the smaller water-power 
enterprise. 


Fortunately, the measures of erosion control that are coming more 
and more into justified use for land conservation alone are neces- 
sarily effective also in reducing direct surface run-off and silt produc- 
tion, while increasing infiltration and ground-water storage. In 
many cases and perhaps quite generally in agricultural regions, the 
small water-power possibilities are thus directly integrated with the 
problems of salvage and conservation of land and water resources. 
Under these circumstances it would seem eminently in order to 
consider these two problems together wherever they can be served 
in common by research and by practical erosion-control work on the 
watersheds involved. 


Whether we consider the story of flood control as illustrated in 
the Muskingum conservancy district, or the silting of reservoirs, it 
becomes increasingly clear that we must develop a new approach to 
problems of the conservation and utilization of little waters and 
small water powers, and that that approach must have reference to 
the planned conservation, development, and use of all the resources 


of entire drainage areas. We must see flood control in relation to 
power, power and water storage in relation to soil conservation, 
soil conservation in relation to forests, grassy ground cover, and the 
conservation of the natural headwater reservoirs upon which the 
flow both of surface and subsurface waters so intimately depends. 

Now, it happens that there is no drainage area in America in 
which the interdependence of all these elements has been so fully 
considered as that under the jurisdiction and influence of the Tenn- 
essee Valley Authority, and it is significant that there are few if any 
comparable areas in which there are so many small water powers in 
use and in process of development, although the facts are only in 
part attributable to the comparatively recent activities of the Au- 
thority. It must be remembered, however, that the spirit and 
direction of those activities have had their precursors in the work 
of the land-grant colleges and the universities of the Tennessee 
Valley States, many members of whose staffs are today directly and 
cooperatively engaged in the work of the T. V. A. 

In contrast to decline in the utilization of small water powers in 
the Muskingum area, the Tennessee Valley has about 1,700 small 
water-power plants of 100-horsepower or less capacity, devoted to 
a wide variety of farm, household, and industrial uses. Of these 
plants, 912 are in Tennessee, 404 in North Carolina, 162 in Vir- 
ginia, 120 in Georgia, and 81 in Alabama, according to information 
furnished by Prof. Sherman M. Woodward, chief water control 
planning engineer of the Tennessee Valley Authority. 

The main uses to which the small water powers of Tennessee 
Valley are applied are the following: 

(A) One: to fivefamily mill, used for grinding meal but not for 
producing flour. 

(B) Small community mill, used for grist and feed grinding, occa- 
sionally for sawmill operation, and for generating electricity for 
household use at night. 

(C) One-family electric plants, mostly using either belt-driven 
or geared direct-current generators driven by the water wheels. 

(D) Small community electric plants, the outgrowth from what 
were originally one-family plants. To take care of the peak de- 
mands where capacity or stream flow is otherwise insufficient, it is 
common practice to install a set of storage batteries that can be 
charged at a constant rate and discharged at the will of the owners. 

(E) Mineral mills, driven by either water wheels or by turbines, 
utilized for pulverizing either mica or clay, and often utilizing part 
of the power for electric lighting. 

In table III it appears that only 18,564 horsepower were utilized 
in the entire State of Tennessee for manufactures in 1880. If the 
average capacity per wheel was 22 horsepower, as reported for that 


Taste VIII.—Silting records of reservoirs of higher capacity inflow ratio 








Original stor-| Annual silt | Percentage of 
age capacity | accumulation] original ca- 
F ’ ave per square | per square | pacity per a 
SUE oluoe Location mile of drain-| mile of drain- | year depleted Period 
age area age area by silting 
(acre-feet) (acre-feet) (percent) 
BIE HEB ROC Koti cine ran cer ice ae fee WihiterRock’ Creek. yao: Aone esa Dallas, Textemeee ocr ate eee 159. 28 1.19 0. 69 1923-28 
1.36 . 85 1910-35 
mlephant: Butte! ;. apes’ ok Sole Sal@Rivecmeeeeee crc Mec succlssennscis Hot Springs Nes Mexeee cesar 100. 29 . 83 83 1915-25 
Oe av 1925-35 
GORA Tee (nc, GR ee ee ae te Glam 6, he banc BA Oe Seer omens ROOseVeltseArizag tie seen rer 284. 25 1.16 iil 1910-25 
ARE NVLIC DIC apoio ois: nstaks, ocatiesap-4 iat REVeL Mee ertee scree etahca tun ecr ces Durhams NA Cee eee See 74. 53 R17 . 16 1926-30 
ROG .36 1926-35 
Mea CRW OFt leh. Biles Sele losters sta sleds West Fork Trinity River............... ROLE. WiOrthswlext perenne 25. 20 m5) 2. 24 1915-28 
Bake NAC Millan ix. sates. a) 200+ «laxeiars eECOSURIVCL Meri eee ee aa ei eee hs @arlsbads) NeiMiex ae eit eee 4.09 . 08 2.14 1894-15 
: . 0159 38 1915-25 
. 0095 are) 1925-32 
TE Ah CAR BLO OE Doe Oe PUMA VeLiae ieee cieee chelsea one aie ote elas Black RockwiNa Vicxeermtrr rani. 31. 62 1.10 3. 48 1907-17 
1. 20 Bao 1917-27 
RN CELWIALEL olclcth wreaice > ches dic lece sss Sweetwater, RIVele: ce cctiaey ase erern rie Suniny siden Galtier eee 99. 60 -90 . 90 1888-95 
120 V7, . 74 . 61 1895-16 
200. 92 . 48 1916-27 
RARE Oa DG Eves crarstole a nusisiaiiere SangleeanidrovRavetaweaere. ctavits croisaner <r @aklands' Califa eee see ee 404.70 16273 . 42 1875-23 
Recristal farm avarersepite Peek Soto tect sucks > Santaelnem Rives jatieel cae tee rok hs eis arc Salita: Batbaraw @alitves saan serene: 73. 00 . 80 255 1920-25 
125) aie! 1925-31 
3.00 2. 44 1931-34 


























1 Period of subnormal rainfall and increased silting in the valley above the reservoir. 
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Taste I[X.—Reservoirs surveyed by Soil 








Conservation Service 1934 to 1936 





























Annual silt | Percent of 
Storage per | accumula- original 
square mile tion per capacity ; 
Name of reservoir Location of drainage | square mile per year Period 
area (acre- | of drainage | depleted by 
feet) area (acre- | silting (per- 
feet) cent) 
Lake Michie) a25 35, ncctacse ee ono eta ene ee DurhamcNn Ceecemeesn aed 74.53 0. 26 0.36 | April 1926 to January 1935. 
University Lakex.k a3 goon 3 ae eee ee ees ChapelsHills NaC. nee 70. 90 . 80 1.14 | June 1932 to April 1935. 
GreensboropReservoite.. eee eee eee ee Greensboro, Ne @reweene nee 39. 80 seul .78 | February 1923 to August 1934. 
High Point Reservoirs acc Com eee ie meee High Point, No Gi nse oe 72.00 . 60 .84 | August 1927 to August 1934. 
Lake Concord 3-3.’ 32 4s...0s7 noe eee Goncords N. Gaee feacnn as 316.07 2.05 .65 | March 1925 to May 1935. 
Spartanburg Reservoirsvaen. sence cee ee Spartanburgios Ome sean 29. 30 . 62 2.10 | May 1926 to July 1934. 
Lloyd Shoals Reservoir (Ocmulgee River).............. JacksoniiGa, bianchi 81.35 41 . 51 | December 1910 to March 1935. 
Rogers Reservoirt. cece ee en eee Rogers; Lex sc. scaecuensyntry ave 300. 00 5.68 1.90 September 1922 to September 1934. 
Lake: Waco Seis ee Soe ee ee ee Wacom exc shies eens 23.15 poy / 2.48 | April 1930 to March 1935. 
White Rock Reservoir... eee een eee Dallasslextrennieetir ere): 159. 28 1.36 .86 | 1910 to 1935. 
Guthrie Reservoirs). aera ee eee tee ee Guthries@klaveaei eee ae 228. 91 2.35 1.03 | October 1920 to May 1935. 
Boomer Lakes... occct norm na ten oon cee ene Stillwater © klar eters 307.98 1.82 .59 | March 1925 to June 1935. 
Elephant Butte Reservoir (Rio Grande)................ Hot Springs, N. Mex........ 100. 29 . 68 .68 | January 1915 to April 1935. 
San Carlos Reservoir (Gila River)...............-.---- Coolidge Dam, Ariz......... 92. 15 »43 .46 | October 1928 to February 1935. 


year in the entire United States in table II, this would represent 
only about 850 mills run by water power; or if the average capacity 
was as low as 10 horsepower per wheel, the number of plants was 
1,856. It may be inferred, therefore, that the general decline in 
utilization of small water powers since 1880, as noted elsewhere 
herein, has not extended to the Tennessee Valley. In fact, along 
with recent extensive developments of large power projects, there 
is an awakened interest in the possibilities of small water powers. 
During the past few years the number of new plants and rehabilita- 
tions of old ones seems to have about kept pace with the plants 
abandored. 


It is significant that the development of large power plants and 
the widespread distribution of electric energy seems to stimulate 
the demand for utilization of available sites for small water powers 
and to enhance their value. Indeed, from the point of view of the 
rationally planned utilization of small water powers, either as units 
in an electric-utility distribution system or in projects for com- 
munity or rural development, the higher significance of the facts 
in the Tennessee Valley is that they are there being envisaged in 
the relation to the controlled conservation and development of 
the total resources of an entire drainage area, and specifically in 
relation to the standard of living of the people not only in the 
valley, but throughout the Nation. 


Crude and inadequate as our statistical information as to the 
extent and aggregate volume of small water powers is, the answer 
to the question as to the economic practicability and the social 
advantage of their planned utilization is not in doubt; but the 
measure of their ultimate value will depend upon the ability of 
engineers and economists and of supporting public opinion to grasp 
the interdependence of soil conservation, flood control, water 
supply, and power development. The problem of the effective 
utilization of small water powers, like the problem of the conserva- 
tion of little waters, is not an isolated problem; it is inherent in the 
problem of total resource conservation and use, upon the wise 
solution of which the permanence of our American civilization 
depends. 


Summary 


The reawakening of interest in little waters and small water 
powers is a significant example of a profound transformation of 
the traditional American attitude toward conservation of natural 
resources. We are becoming land- and water-conscious in a new 
sense. 

Small water powers played a major role in the colonial history 
of the industrial East, but their recognized importance was greatly 
diminished by the coming of coal, the concentration of population 
in manufacturing centers, and the shifting of interest from water 
power to water supply. The cycle which the steam engine effected 
through concentration in the Fast, the steam locomotive induced 
through dispersion of population over western plains. 
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The disastrous effects upon the conservation of little waters and 
the use of small water powers resulting from narrow preoccupation 
with single phases of stream regulation, whether water supply, flood 
control, or small water storage is illustrated by the threat of water 
famine in great metropolitan centers, the neglect of power develop- 
ment in such flood-control methods as those followed in the 
Muskingum conservancy district, and the sedimentation of impor- 
tant reservoirs especially throughout the southern region. These 
facts lend particular interest to the situation with respect to the 
survival and development of small water powers in the Tennessee 
River drainage area now under the control of the Tennessee 
Valley Authority. 

Inadequate as our statistical information is, and urgent as is the 
need for comprehensive research, we are justified by available data 
in placing the number of small water power sites at more than 
50,000 in estimating their aggregate potential in the millions of 
horsepower. But their effective utilization depends upon the abil- 
ity of engineers, economists, and supporting public opinion to 
grasp the interdependence of water supply, flood control, soil 
conservation, and power development. The utilization of small 
water powers is inherent in the problems of total resource con- 
servation and use, 


WIND AND WATER EROSION 


Twenty counties, lying in a compact area about the meeting 
place of the five State-boundary lines in the Southern Plains 
region, have been surveyed in considerable detail by the Soil 
Conservation Service. Approximately 25,000 square miles are 
involved in the area studies. It was found that the land affected 
to a serious degree by all types of erosion, wind, and water amounts 
to 53.4 percent of the whole area. Only about 15 percent of the 
erosion was the result of run-off. This land needs a heavy cover 
of strong grass, and trees where trees will grow. 


AN INCH OF WATER 


On lands adapted to crops, good farmers have proved that 18 
inches of rainfall, the rough yearly average for the Plains, is sufh- 
cient moisture for a permanent agriculture, if properly utilized. 
If 1 inch of water runs off an acre of land, a tank wagon holding 
a ton would have to make 113 trips to bring the water back. 
Vegetation provides a protective mantle against wind and sun 
and makes it possible for the land to absorb a greater amount of 
rainfall when it comes. 


DR. BENNETT APPOINTED 


The President has appointed Dr. H. H. Bennett, Chief of the 
Service, as a member of a committee to confer with farm organ- 
ization leaders and others regarding the development of a crop 
insurance program. 









































FARM WOODLAND RETURNS! 
By E. V. Jotter ” 


The present consideration is a discussion of dollars-and-cents 
return to the individual landowner, rather than of the more in- 
tangible public values, It is true that today there is general appre- 
ciation of the efficacy of forest cover for maintenance of desirable 
soil and moisture conditions. The relation of 185,000,000 acres of 
farm woodland to surface and underground waters, and in turn 
to domestic water supplies, to irrigation, to transportation, and to 
power is conceded. The biological influences of forest wildlife 
such as the activities of soil microorganisms in their effect upon soil 
and moisture, and of woodland bird dwellers, especially their 
control of harmful insects, are recognized. The contributions of 
woodlands to recreation through the satisfaction of social and 
esthetic ideals, to pleasant farm surroundings, and to balanced 
land-use, are stressed in these days of lengthened leisure. They 
are all appreciated, but these are the public benefits. Except in a 
very general sense, they are not profits recognized by the individual 
when he considers his business. When the farmer asks, “What 
will I get from the farm woods?” he is none the less a patriotic 
citizen. 


Cash from Wood Lots 


To farmers in many parts of the United States the cash received 
' from wood lots within the past few years represented a large por- 
tion of their entire cash income; often this income was what made 
possible a continued though inadequate existence on submarginal 
farm crop land. It was the extra cash that helped them “get by.” 
As has long been the case in European countries, woodland returns 
in the United States are becoming of real economic significance. 
Almost $63,000,000, exceeded in cash income by only eight agri- 
cultural crops, came to farmers from their wood lots during the 
period of relatively low prices in 1934. When to this is added the 
value of woodland products used on the farms, the sizable figure of 
$116,000,000 is reached. 


1 This is the fourth article in a series. — ' ' 
2 Senior forester, Woodland Section, Soil Conservation Service. 


What are some of the records of individual farm returns? Here 
are a few examples: 

A farmer in Muskingum County, Ohio, so LeRoy Frontz of the 
Soil Conservation Service reports, bought a farm including one 
building*only, for which in 1918 he paid $1,500. On this farm, 
part hillside and part bottom land, past owners had starved out. 

The present owner exercised good management in his use of the 
farm woods. He hired a portable sawmill and cut sufficient lumber 
to build a barn, a shed, a hog pen, and a chicken house. The 
remainder of his lumber was disposed of at a profit of $2,000, which 
more than paid his original investment in the farm. 

Now he still has a woods with some merchantable timber. 
Other areas have young growth, which would have been true of 
the entire stand had he kept stock out of it. 


They Burned Wood 


In our own Service, John Fry, forester on the Coon Creek 
erosion-control project in Wisconsin, made a woodland-products 
survey on 118 farms within the area. He found the average farm 
woods produced in the winter of 1934-35, 11.3 cords of fuel wood 
worth $4 per cord, 649 board feet of lumber at $25 per thousand, 
41 railway ties worth 35 cents each, and 259 posts valued at 10 
cents each. The survey showed that the average farm included in 
the study produced in 1 year woodland products valued at $101.67, 
of which $87.32 was the value of products utilized on the farm. 
The fuel wood used on the average farm was equivalent in heating 
value to 9}4 tons of anthracite coal. These woodland products, 
had they been purchased in the open market, would have cost the 
farmer $228.02 annually. Hence, these farmers saved $140.70 
per year in actual cash by owning and utilizing productive woodland 
property. 

The wages for services accruing to the farmer, where he uses his 
own labor or that of employees whose time might not otherwise 
be profitably employed, areimportant in this farm economic program. 
In view of this, it is curious that there are so few examples of 
profitably managed woods. Not only is there a general failure to 
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tend woods, as is done with other farm crops, but fire and stock 
continue in many areas further to destroy the trees, the brush, and 
the woodland soil. 


The New Outlook 


Today it is gratifying to note that along with the development of 
a program to control soil and moisture, to institute better land use, 
to provide more farm revenue, there is increased recognition of the 
farm woodland. Some States and neighborhoods have made 
marked advance in the development of the program. The efforts 
of Federal, State, and private foresters, of a few large wood growers 
and users, and of farmers, singly and in organizations, are beginning 
to bear fruit. 

In this program of woodland development the project manager 
and his technical aides, especially the forester, have unusual 
opportunities and responsibilities. Woodlands are recognized as a 
part of the farm program of farm use and returns. Farmers need 
firewood and fence posts, flue wood for tobacco curing, tomato or 
grape stakes, repair parts for a wagon or sled, rustic pecire an 
atbor. It is part of the job to show the farmer when it is better 
farm economy to get and fashion the material from his own wood 
lot than it is to buy it. 

That the farm woodland is destined to become an increasingly 
important factor in the control of erosion and the rehabilitation 
of worn-out soils is a generally recognized fact. Not so universally 
established, however, are the superior competitive advantages 
which, as a producer, the farmer possesses in supplying community 
lumber needs. The farmer, through his own activities and the 
help he can get, especially because the work may be odd-time 
labor, is in a superior position with respect to labor cost as com- 
pared with the owner of extensive timber holdings. Fire control 
within the agricultural area is relatively simple and obtainable at 
low cost. 

The farmer can quickly sell or refrain from selling, and all his 
operations possess the advantage of quick response to current 
market trends. The farmer need not cut when there is a low 


Two barns, a shed, a poultry house, 2,000 gallons of 
maple sirup, all the fuel wood used between 1910 
and 1933, came from the 10-acre farm woods of 
Glenn Ingram. In addition, 23,500 board feet of 
lumber was sold and materials furnished for farm 
repairs. Present value of woods, $2,500. 





market; he does not have to operate the woods to carry on his 
business. 

In the farm woods there is a minimum of waste; where utilization 
of small lengths is possible, and top limbs or other unmerchantable 
saw timber can be sold or used as firewood. Such operations, 
because under direct supervision and personal interest of the 
owner, facilitate the betterment of the property, assuming that 
the farmer knows how to go about the work. 

Certain parts of the United States have peculiar local advantages 
in supplying woodland products. Proximity to a pulp mill, 
opportunity to grow pulpwood at low costs, a good nearby 
market for furniture wood, for mining, timbers for summer cabins, 
for decorative material, for basket manufacture—the list could be 


multiplied. Farm Land for Wood Crops 


To the question as to just how much can be grown per acre per 
year there can be a general answer only. As well ask how many 
bushels of corn or wheat can be grown per acre, or how much 
forage can be produced. There are sites and sites; and, also, there 
are submarginal timber areas as well as submarginal annual crop 
areas. The forester can generally estimate returns expected; give 
him an opportunity and his figures as to future yields will check 
as closely as those of the other specialists. 

The use of part of the farm for wood crops will be one of the 
features of a new agriculture. Foresters can help in bringing it 
about. Under the advice of competent and experienced tech- 
nicians materially higher returns may be obtained. 





THE INSPIRING STORY OF GOLDEN GATE PARK 


(Continued from page 73) 


Within the shelter furnished by these plants were 
gradually developed lawns and flower beds, nooks 
and walks, lakes and waterfalls, all embowered in 
masses of flowering shrubs and trees, the whole con- 
stituting a masterpiece of the landscape artist. The 
many thousands of plant species tried in the course of 
this horticultural experiment were of course not all 
equally successful, but the majority did survive and 
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today serve to make Golden Gate Park a botanical 
garden in fact, if not in name. 

Of recent years the work of plant introduction is 
being pursued more systematically, particular atten- 
tion being given to plants native to regions having a 
climate similar to that of California. Several floral 
provinces having a like amount of rainfall, a rainless 
season of about the same duration, and a similar mini- 





























mum temperature in winter, have been especially 
fruitful in yielding novel plants for the park collection. 

Australia, especially western Australia, has perhaps 
contributed more than the rest of the world combined, 
including many interesting and beautiful proteads, 
bottlebrushes, acacias, etc. New Zealand, if some- 
what more humid, has yielded a nearly equal number 
of useful and showy plants, many of which are a 
legacy from the 1915 Exposition. South Africa’s 
special contributions are the many kinds of heathers, 
some of which are sent by the carload to Eastern 
markets for cut flowers from the Bay region. Chile, 
too, has furnished numerous ornamental items. The 
so-called Mediterranean region has contributed much 
of value, as Cistus, Cytisus, lavender, etc., most of 
which have the merit of greater frost resistance than 
plants from the Southern Hemisphere. 

In recent years a great many novel plants have been 
introduced from China and adjacent regions, among 
which the various species of rhododendrons must 


rank first. The various species and hybrids of 
thododendrons easily constitute the horticultural 
highlight of the park season, and during April and 
May many plant lovers make pilgrimage, often from 
far away, to see the park’s rhododendrons in flower. 
Numbering over 200 named varieties and nearly as 
many wild species, the park’s collection of rhodo- 
dendrons must be counted as one of the country’s 
finest. An even more exotic impression is created 
by the park’s fine groups of tree ferns. To see these 
giants of the moist tropics thrive like this in what 
originally was a sandy desert is a surprise indeed and 
an accomplishment of which one may well be proud. 

In the near future an even more intensive develop- 
ment of this botanical side of the park is contem- 
plated, with the fruition of plans for an arboretum, 
financed by a private bequest. 

Space is lacking to tell of the many recreational fea- 
tures now sheltered here. The creation of Golden 
Gate Park is undoubtedly an outstanding example of 
successful soil conservation and reclamation. 


SEEDING NATIVE GRASS IN CONTOUR FURROWS 
By Wayne Austin ! 


With hundreds of miles of 
pasture terraces and contour 
turrows to be seeded on Col- 
orado projects last spring, 
there was need for some type 
of hand-seeder capable of 
handling native grass-seed 
mixtures without clogging. 

The common types of ma- 
chine broadcasters clogged 
badly and failed to place the 
seed in the furrow. Broad- 
casting by hand was found to 
be very slow and unsatisfac- 
tory. The maximum possible 
by this method was 7 miles of 
furrow per day, and the seed 
was unevenly distributed. 
Invariably, more seed was 
used than had been estimated. Finally, we met the problem 
satisfactorily by adopting to our purpose a standard make of crank 
duster. 

Among the changes necessary for converting the machine are the 
following: 

1. Remove the wire agitator in top of hopper and eccentric drive 
rod. 

2. Remove wheel agitator and break off two opposite wings. 
Extend the other wings laterally by soldering an extension near the 
tip. . 

5 Cut an oval hole 4% inches long in the bottom of spout 
directly underneath the grill. 

4. Solder a 10-inch tongue just in front of top of fan opening 
which has been cut at the bottom of the spout. 

5. Cut off about 4 inches of the tube that extends in front of the 
machine and place it on the lower end of a new piece of tubing that 





1Assistant agronomist, Soil Conservation Service. 


has been made to fit the opening below the grill. The old opening 
is then soldered shut. 

6. File the openings of the grill to a large size so that coarse seed 
can drop through. The regulator will still be effective to handle 
small seed. The size of the openings on the grill will depend upon 
the rate of seeding and the type of mixture. 

With this machine, we are able to seed from 12 to 14 miles of 
contour furrow per day with ease, and at the same time get an even 
distribution of seed. By using the extension tube and spreader, it 
is possible to seed on windy days, an important factor in windy 
eastern Colorado. The machine is equipped with a fan which 
propels the seed out of the tube, forcing it into cracks and crevices 
in the soil where it will have a favorable chance to germinate. 

The following species of plants are being seeded in various 
mixtures on these projects: Melilotus alba, Bromus inermis, 
Agropyron smithii, Sporobolus airoides, Sporobolus cryptandrus, 
Bouteloua gracilis, Stipa robusta, Stipa spartea, Stipa comata, 
Atriplex canescens (wings removed), Elymus canadensis, Calamo- 
vilfa longifolia, Oryzopsis hymenoides, Andropogon furcatus, 
Andropogon scoparius, and Sorghastrum nutans. 


STONE TERRACES OF KENTUCKY 
(Continued from page 65) 


vigorous growth of sumac and briars. On one of the unterraced, 
badly gullied slopes half of the area has been retrieved and com- 
pletely stabilized by black locusts. 

Except for the two benches cleared for cultivation by the present 
farm operator, the terraced hillsides are abandoned. But although 
we have improved upon the system of tillage which once prevailed 
there, we may learn much from the pioneering done here. With 
up-to-date methods, we may build soil-saving devices with less 
expenditure of effort, but we will do well to construct terraces 
that defy time and the elements as successfully as those built on 
this monastery farm nearly a century ago. 
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THE DESIGN OF EXPERIMENTS. ByR.A. 
Fisher. Edinburg. London. 1935 


This new book by the author of Statistical Methods for Research 
Workers and The Genetical Theory of Natural Selection is designed 
to illustrate the principles which are common to all experimenta- 
tion, by means of examples chosen for the simplicity by which these 
principles are brought out; to exhibit the principal designs which 
have been found successful in the field of agricultural experimenta- 
tion; and to illustrate their applicability to other fields of work. 
Chapter headings include the following: An Historical Experiment 
on Growth Rate; An Agricultural Experiment in Randomised 
Blocks; The Latin Square; The Factoral Design in Experimenta- 
tion; Confounding; The Increase of Precision by Concomitant 
Measurements; Statistical Control; The Generalization of Null 
Hypotheses; Fiducial Probability; The Measurement of Amount 
of Information in General. 


THEODOR BRINKMANN’S ECONOMICS 
OF THE FARM BUSINESS. Translation 
from the German. 1935. 


Representative of modern German ideas concerning problems of 
agricultural economics, especially the problems of farm man- 
agement. 


Contains a general consideration of the types of farming; the 
levels of intensity in agricultural production and the orientation 
of its location; systems of farming or the orientation of the locations 
of the lines of production. 


HANDBOOK OF NORTHWEST FLOWER- 
ING PLANTS. By Helen M. Gilkey. 1936. 


The boundaries of the area covered in this handbook include 
roughly those of the rather natural floristic unit from the summit 
of the Cascades to the coast line of Washington and Oregon, as far 
south as the Umpqua Divide or about the southern limit of Lane 
County, Oreg. Analytical key, Glossary, Index. 


SOIL SCIENCE, ITS PRINCIPLES AND 
PRACTICE. By W. W. Weir. Philadelphia. 
1936. 


Dr. Weir presents a new text on the study of soils and their class- 
ifications, soil fertility, and agricultural practices, Fairly extensive 
treatment is given the subjects of chemical nature and microbial 
populations of soils. 
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GAME MANAGEMENT. By Aldo Leopold. 
New York and London. 1936. 


This book explains the possibilities of coordination between science 
and use in the field of conservation by game management. The 
subject matter is assembled by means of the productivity factors, 
i. e., the decimating factors (hunting, predators, starvation, 
diseases and parasites, accidents) on the one hand, and the welfare 
factors (food supply, water supply, coverts, special factors) on 
the other, the object being, apparently, to portray the mechanism 
which produces all species of game for all particular species, or 
the managing of particular lands. Special treatment is given the 
subject of game populations, with figures and charts on flight limits 
of bobwhite, grouse, partridge, pheasant, etc.; comparative mo- 
bility of game birds and animals; sex ratios; transplantation and 
domestication, as aids in determination of potential productivity. 
The game range is defined as a region habitable for a given species 
when it furnishes places suitable for it to feed, hide, rest, sleep, play, 
and breed, all within the reach of its coursing radius; and game 
management deals with offsetting deficiencies in any or all of these 
essentials and in keeping range types—farm game, forest and range 
game, wilderness game, migratory game—in balance. 

The book contains sections on predator control, refuges, control 
of food and water, cover, control of disease, and accidents, and 
attempts to rationalize and classify the multitude of factors in- 
volved in game surveys and control management. A chapter with 
the title “Miscellaneous techniques’ contains discussions on 
practical subjects such as artificial propagation, nesting studies, 
game maps and range tallies, game surveys. The author closes 
his book with a discussion of game administration and an outline 
of game as a profession, with some helpful information as to 
training and qualifications for game experts. 

Appendix contains more than 400 references, with asterisked 
items recommended to the student of game as general reading; 
glossary of terms used in game management; breeding potential 
tables; index. 


MAN’S INFLUENCE ON THE EARTH. 
By R. L. Sherlock. London. 


This little book out of England tells a story of man’s digging into 
and scratching over the surface of the earth: Interference with the 


flow of water, causing denudation; destruction of igneous rocks of _ 


deep-seated origin and making other rocks more to his liking; 


alterations of sea coasts so that his ships may anchor where he wills _ 


and he may build a city on so-called reclaimed land, the making of a 
desert where nature intended a forest or a wide plain with tall grass, 
and thereby modifying climate. Although the author limits fact 
and figure to Great Britain as a definite area, his message is none the 
less applicable to all other parts of the world where civilization 
with its iron and steel, its huge cities, its agricultural regions where 
the soil is worked forcefully and fiercely to the very bed rocks, 


and its precious gems, marches steadily onward through the | 


centuries. 


ELEMENTARY PLANE SURVEYING, TEXT 


AND MANUAL. By Raymond E. Davis. New York 


and London. 1936. 


Treatise designed for students in architecture, forestry, and 
electrical and mechanical engineering. Contains map drafting; 
methods of plotting; calculation of areas of land; topographic 


mapping; the plane table; topographic surveying; route surveying; _ 


land surveying; determination of latitude and azimuth. 
Field and office problems. Tables. Index. 
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RECENT PUBLICATIONS ON CONSERVATION AND RELATED 
SUBJECTS 


























(Field offices Seontd submit requests on form SCS-37, in accordance 
= the instructions on the reverse side of the form. Others 
should address the office of issue) 


Office of tes eaetion. United States Depart- 
ute - ment of Agriculture 


a cin Grass for Erosion Control and Range 
| Reseeding in the Great Plains, and a Method of 
_ Obtaining Seed in Large Lots. Circular 402. July 


1936. 
Choice of, Crops for Saline Land. Circular 404. July 
1936. 
Cover Crops for Soil Conservation. Farmers’ Bul- 
_ letin 1758. July 1936. 
_ Food Plants of the North American Indians. Miscel- 
___ laneous Publication 237. July 1936. 
S Timber Growing and Logging Practice in Ponderosa 
_ Pine in the Northwest. Technical Bulletin 511. 
June 1936. 
Silting of Reservoirs. 1 Technical Bulletin 524. July 
1936. . 


: 3 Agricultural Experiment Stations 


A Basis for Selection of Species for Reforestation in the 
Central Hardwood Region. Station Note 29. 
_ Central States Forest Experiment Station, Columbus 
- Ohio. March 1936. 

Cloquet Forest: A Demonstration of Practical Forestry 
in Northern Minnesota. Technical Bulletin 112. 
_ Agricultural Experiment Station, University Farm, 
St. Paul, Minn. January 1936. 

Cropping Systems in Relation to Erosion Control. 
Bulletin 366. Agricultural Experiment Station, 
Columbia, Mo. July 1936. — 

Economic Study of Land Utilization in Broome 
~ County, N. Y. Bulletin 642. Cornell University 
_ Agricultural Experiment Station, Ithaca, N. Y. 
- March 1936. 

Factors Determining the Type-of-Farming Areas in 
Nebraska. Bulletin 299. Agricultural Experiment 
- Station, Lincoln, Nebr. 1936. 

Farm Irrigation Pumping Plants. Bulletin 237. Agri- 
~ cultural Experiment Station, State College, New 
Mexico. 1936. 








Compiled by Etta G. Rogers 


Growing Good Crops of Oats in Missouri. Bulletin 
359. Agricultural Experiment Station, Columbia, 
Mo. January 1936. 


Ladino Clover for Western Oregon. Station Circular 


117. Agricultural Experiment aa Corvallis, 
Oreg. May 1936. 

Lespedeza in Georgia. Circular 263. Extension Serv- 
ice, University of Georgia, Athens, Ga. February 
1936. 

Montana Land Ownership: An Analysis of the Owner- 
ship Pattern and Its Significance in Land Use 
Planning. Bulletin 322. Agricultural Experiment 
Station, Bozeman, Mont. June 1936. 

Northern Bob-White’s Winter Territory. Research 
Bulletin 201. Agricultural Experiment Station, 
Ames, Iowa. June 1936. 

Planting of Food Patches for Wild Life. Game 
Management Circular 1. Game Division, Michi- 
gan Department of Conservation, Lansing, Mich. 
Revised April 1936. 

Relative Efficiency of Roots and Tops of Plants in 
Protecting the Soil from Erosion. Bulletin12. Con- 
servation Department, Conservation and Survey 
Division, University of Nebraska, Lincoln, Nebr. 
January 1936. 

Renovating Blue Grass Pastures. Circular 277. Ex- 
tension Service, College of Agriculture, Madison, 
Wis. January 1936. 

Results of Erosion, Agricultural Education, Volume 
12, Nos. 6-9. Department of Agricultural Educa- 
tion, Clemson Agricultural College, Clemson, 5. C. 
February, March, April, and May 1936. 

Soil Changes Resulting from Nitrogenous Fertiliza- 
tion. Bulletin 384. Agricultural Experiment Sta- 
tion, New Haven, Conn. June 1936, 

Soil Erosion in Iowa. Special Report 2. Soils Sub- 
section, Agricultural Experiment Station, Ames, 
Iowa. April 1936. 

Soil Erosion in New York. Bulletin 347. State Col- 
lege of Agriculture, Cornell University, Ithaca, 
N. Y. April 1936. 


1 Free distribution of U. S. D. A, Technical Bulletins is extremely limited. 
They are intended primarily for scientific workers and subject-matter specialists, 
































of a ee see VvUYU IV SRR i eae : Sh ACA Po RS 
6ulsaao JO 1040} © Bulyow 000'000'0Sz2 


eo ee eo Fee 

















ao, pes crepe wi ae ay gece 

i i femnt, & ‘ e 

\ Ww, xr 

co. in EY 7 = u. e Ae 
laa BEE 





* e 
= BE 
= or i mk, © See ene : ose 
J > Sy 4/, eel nee 4 As : 
a A aA 5 a By gQ@it7 4 ieee: == 
o - = fe ESE eg ee 
Ss — peace eg a 
VV ¥_Vv.¥9 aS HEEeg 
bs -; ba | F: 7 fi ~ ps . Re s ‘ 
| , * = . 


Vv, 
V 


a ir 
eal 


wag (Aylin 
<j- 


qj: 
<j- 
qt 





oe “xs bs 
v? OY = 
vereel atte (23>. 

etal easter Pots: 


eis 





SSOK5 
OOS 
COS SOSA 
Seo 629, alte 
“ 
C7 


4- 
+ d- 
4- 


be 
es 
A. d- 


Q- 


Q-% 
ater’ 

FIT TS 
ait ca tga- 


a4 14.@-+ 
4 ren@ouyig: 
o a9 


+14 a 
%: 


vets op 
ve et ae 
zs feke ap 2 
Ln et C--g0 4s 
Soet ee = 

eee ae 
KF E 

€ ° 


B cans Pu $3 





VIL CONSERVATION 


\DFFICIAL ORGAN OF THE SOIL CONSERVATION SERVICE 
\JNITED STATES DEPARTMENT OF AGRICULTURE - WASHINGTON 










| 
| 
| 
i 
! | 
y 
Upstream 
| Engineering 
| Featured 
in 





This Issue 


ir of g Pr ae a i ID _ SE ae 
jE cl Mg fe hey ue A ae i ae. SS 
! i alligelig 
\ =n i i in tl alli 
| i HT cc hl 
itl 


aa =) | i 


Sarit a GUAT J 


i 
ip i 


RO 





NOVEMBER 1936 


CONTENTS 


Regional Conservators Take Their Problems to Washington Conference ss.+./ece eee 
Flood Menace and Erosion Problem Challenge Scientists of Many Fields........+-++++e+s 
Service Suffers Loss Through Death of Henry M. Eakin.....cceesceceseeercecerecteere 


Reservoir Silting in the New River Watershed: 


By Carl B. Brown and Farrell F. Tpies ee ee Le OE eee 


Agronomy Head Tours Projects and Reports to Chief voices sions s te bine spades 8 ots oe wale acnners 


One Farmer’s Profits from Black Locust: 
By Morris EO eM Ty ner A RTM OSU Nigra CORSE Se CERIN EIS AE EIU Rk fo 


How Main Street Became the Big Ditch: 


By Ross Calutrids cf oocy caaecctodesipeelcceb eas haeescneis ees sieeiah tle bees seltninisesn aiaiunititin Suman Hee 


Book Reviews and Abstracts: 


By Phosbe O'Neall Farias. sisesssuesessseycengntqvstinacr<ctorrepsse fest stamanthoaiaaeees am i 


Publications on Water Conservation...cccccecccercesvccccervrveessssesrveress Opposite 





Cover design suggested by photograph 


NOTICE! 


Agricultural Statistics 1936 is now available by purchase from the Superintend- 
ent of Documents, Washington, D. C., at 50 cents per copy. This is a ready 
reference work of more than 400 pages, a valuable working tool for agriculturists. 


It contains information formerly published in the statistical section of the 
Yearbook of Agriculture. It brings together what seem from experience to be the 
most important data pertaining to the agriculture of the United States, conven- 
iently summarizes in statistical form the story of crops, livestock, and farm 
business. 
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Dr. H. H. Bennett, at his desk, receives his field administrators. Standing, left to 

right, are R. E. Uhland, Region 5; T. S. Buie, Region 2; Dr. W. C. Lowdermilk, 

Associate Chief; N. E. Winters, Region 7; H. H. Finnell, Region 6; H. G. Calkins, 

Region 8; J. S. Cutler, Region 3; H. E. Reddick, Region 10; W. A. Rockie, Region 

11; L. P. Merrill, Region 4; A. L. Patrick, Region 1. H. J. Clemmer, Region 9, 
not 1n picture. 


REGIONAL CONSERVATORS TAKE THEIR PROB- 
LEMS TO WASHINGTON CONFERENCE 


Conservators of the 11 regions met for the second 
time this year in Washington, September 24-28. 
With exactly 7 busy months intervening since the 
earlier and initial, conference, the field executives 
devoted themselves to perfecting administrative pro- 
cedures, adjusting perspectives, and planning for the 
future. 

Dr. H. H. Bennett, chief of the Service, sounded the 
keynote when he urged teamwork within the organi- 
zation and cooperation with other agencies. He em- 
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phasized the duty of thinking in terms of service to 
the Nation as a whole. 

In deference to problems arising from drought and 
other conditions peculiar to the region, 1 day’s sessions 
were given over entirely to the West and South- 
west. 

All principal administrative officers of the Service, 
together with many members of their staffs, partici- 
pated in the informal discussions around the long 
council table. 
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D. S. Myer, Chief of the Division of Cooperative 
Relations and Planning, pointed out the necessity of 
establishing operation areas on the basis of a more 
definite formula or plan than has been in use for present 
demonstration areas. He looked ahead to the inclusion 
of additional watersheds in future operations. The 
standard State soil conservation districts law, he 
explained, offers a convenient model for legislation 
which will enable Federal Government, States, coun- 
ties, districts, and communities to develop plans and 
assume certain responsibilities in the cause of soil 
conservation. It is expected that needed legislation 
will differ somewhat in the several States where agri- 
culture’s problems are dissimilar. Mr. Myer hopes 
to speed up the working arrangements with the several 
States, and depends largely upon the State coordi- 
nators to accomplish this end. The first step, in his 
opinion, is a reading and discussion of the proposed 
act, followed by the taking of an inventory of the 
situation in each State and by securing definite sug- 
gestions and criticism which will help perfect plans. 

“I hope the time will never come when we shall 
draw a distinct line between operations and research”, 
said Dr. A. G. McCall, acting head of the Division of 
Research. ““We expect to get from you men on the 
actual firing line many suggestions as to studies, and it 
is my earnest concern to see how we can best fit re- 
search into the needs of operations.” 


Using Data at Hand 


Dr. W. C. Lowdermilk, associate chief of the Serv- 
ice, who presided at the research session, stated that 
usable information has been accruing through the 
years in other bureaus, in the Office of Experiment 
Stations, and in the State experiment stations. He 
directed attention to the plan of cooperation with 
State institutions, originating at a meeting in Chicago 
in May with 22 directors of State experiment stations 
present. As a result of this conference, an amended 
memorandum of understanding was drawn up and 
submitted as a basis of agreement with State agricul- 
tural experiment stations. Forty-five such memo- 
randa have already been submitted, signed, and 
approved by experiment station directors and the 
Secretary of Agriculture. 

In discussing the functions of research, Dr. Lowder- 
milk stated that it should, first of all, serve operations. 
The results of our studies should constitute the basis 
for our work, he said. He noted that a principal 
reason for rapid progress made thus far is to be found 
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in the research experience of many operations men, — 
which enables them to interpret and adapt the find- 
ings of experimentation. He favored the develop- 
ment of annual meetings at erosion experiment 
stations, and saw an opportunity for research to be a 
mentor to the Service as a whole. Finally, he pointed — 
to research as a means of foreseeing agricultural needs — 
and preparing the way for a permanent agriculture. 

In such research, State coordinators and project 
managers are expected to have an important share. 
An exploratory survey of research already accom- 
plished is under way, which is expected to yield (1) 
recommendations for discarding control methods re- 
garded as ineffectual, (2) recommendations for con- — 
tinuing measures which have proved their worth, 
and (3) questions on which information is badly 
needed and on which may be developed research 
programs for the States. 


The Work Spreads 


C. B. Manifold, Chief of the Division of Conserva- 
tion Operations, reported that a recent survey made 
to determine the voluntary acceptance of our program 
on lands not under agreement indicates that soil-con- 
serving practices have been adopted on as much land 
outside the demonstration and camp areas as that on 
which agreements have been signed within project 
and camp areas. He pointed out that this wide 
spread of practices was due to the care in the selection 
of project areas, the development of working plans, 
the sound application of approved soil and water con- 
servation practices and the cooperation of the exten- 
sion service and other agencies in bringing these _ 
practices to the attention of the public. 

He advocated a policy of rigidity in field adminis- 
tration, allowing for such modification as may be- 
dictated by special conditions. P| 

Mr. Manifold directed attention to the systema- 
tized plan of field inspections by the Washington 
technical staff. He indicated that from time to time — 
members of the field staff will be brought into the 
Washington office to review operation procedure and - 
assist in field inspections. 

He discussed the need for maintaining cost and 
production records of nursery stock as well as accu- 
rately maintaining the general cost records. . 

Throughout the conference, the disposition was to 
look around and to look ahead: to orient, coordinate — 
and cooperate in current activities, and to plan and — 
prepare a permanent program. 
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“FLOOD MENACE AND EROSION PROBLEM CHAL- 


LENGE SCIENTISTS OF MANY FIELDS 


Information Consolidated at Noteworthy Upstream 
Engineering Conference 


Following closely upon the adjournment of the Third 
World Power Conference and terminating in the 
epochal Young Men’s Conference On Behalf of a 
Continent, the Upstream Engineering Conference 
held in Washington, D. C., September 22-23, brought 
to common focus the viewpoints of the sciences di- 
rectly concerned with soil- and water-conservation. 

For the first time in the history of the United States, 
outstanding specialists in soils, erosion, geology, agron- 


UPSTREAM ENGINEERING 
CONFERENCE 


SEPTEMBER 22 AND 23, 1936 
ORGANIZING COMMITTEE 


Huceu H. Bennett, Chief of Soil Conservation Service 
Morris L. Cooxe, Administrator of Rural 

Electrification Administration 
F. A. Strcox, Chief of the Forest Service 


AUTHORIZATION 


Hon. Henry A. WALLACE, June 16, 1936. 


Secretary of Agriculture, 
Washington, D. C. 
My DEAR SECRETARY WALLACE: 

Upstream engineering will have a major part 
in efforts to save the land and control floods, 
and for that reason it offers a broad field of op- 
portunity for the engineering profession. I am 
therefore in hearty accord with your suggestion 
that there be held an open conference on the 
subject in early fall. The date might well be in 
proximity to that of the Third World Power 
Conference in September, in the hope that some 
of the distinguished foreign engineers attending 
the latter may be interested also in contributing 
to the proposed conference. 

There are indications that a substantial body 
of technical information on the control of little 
waters is now available in the scattered records 
of American experience—Federal, State, and 
professional. The urgent problem is to bring 
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omy, forestry, horticulture, wildlife, hydraulics and 
other branches of engineering, came together to com- 
pare notes on how to prevent floods and to save wast- 
ing farm lands. 


Tuesday Morning 


Dr. Robert A. Millikan, chairman of the executive 
council of the California Institute of Technology, 
sounded the gavel for the opening session on Tuesday 


these data together in a coordinate body of engi- 
neering knowledge so that public officials and ~ 
engineers may have a more definite picture of 
the upstream engineering as an important field 
of public and professional activity. 

There is a wealth of experience and data as to 
downstream engineering and works required for 
navigation, power development, and flood con- 
trol—levees, large dams, great reservoirs, and 
channel improvements on major streams. But 
necessary as these are for the safeguarding of 
those who live in areas subject to destructive 
floods and of property located therein, it must 
be remembered that downstream waters origi- 
nate largely in upstream areas. The objects of 
upstream engineering are, through forestry and 
land management, to keep water out of our 
streams, to control its action once in the stream 
and generally to retard the journey of the rain- 
drop to the sea. Thus the crests of downstream 
floods are lowered. 

In accordance with your further suggestion I 
am appointing as a committee to organize and 
promote such a conference or institute: Hugh H. 
Bennett, Chief of the Soil Conservation Service, 
Department of Agriculture; Morris L. Cooke, 
Administrator of Rural Electrification Adminis- 
tration; and F. A. Silcox, Chief of the Forest 
Service, Department of Agriculture. 

Very sincerely yours, 
FRANKLIN D. RooskVvELT. 
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General exhibit of the Soil Conservation Service, which attracted widespread interest and comment from members 


of the Upstream Engineering Conference. 


morning, September 22, and also filled the role of toast- 
master at the dinner session that evening. 

The first meeting featured papers by Dean Thorn- 
dike Saville, of the College of Engineering, New York 
University, and President Isaiah Bowman, of Johns 
Hopkins University. 

Dean Saville, leading a discussion of Basic Principles 
of Water Behavior, termed the common view that 
rainfall is a result of evaporation from the ocean a mis- 
conception. He urged a scientific program of coordi- 
nated research in headwater control and land- and 
water-conservation. He declared that less than 30 
percent of the rainfall of the United States comes from 
oceans, as compared with 70 percent by evaporation 
from the land. 


Hydrologic Cycle Cited 


Proof of this, his paper pointed out, is found in the 
study of the hydrologic cycle. Careful measure- 
ments, he said, show that the water level of the 
ocean is practically constant; therefore, that part 
of the rainfall which results from ocean evaporation 
cannot exceed the amount of water which flows back 
into the ocean. While run-off studies are woefully 
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incomplete and rainfall estimates suffer from the same 
handicap, nevertheless they indicate clearly that much 
more water falls on the land than runs off. The re- 
mainder comes from land evaporation and from trans- 
piration of plants. | 
Dean Saville suggested the setting up of thousands 
of transpiration and infiltration measurement stations. 
He warned, however, that data alone will not solve 
the problems of up-stream engineering and recom- 
mended a carefully conceived program covering all 
aspects of the problem and commanding the efforts of 
various governmental and nongovernmental agencies. 


Cumulative Drainage 


In a companion paper on The Influence of Vegeta- 
tion on Land-Water Relationships, Dr. Bowman 
asserted that waste of water and its attendant evils 
have done more damage to the United States than 
war. 

“We have been too long in the wild Indian stage, 
willing to scalp the land and leave it a red horror’, he 
told his hearers. 

Conservation of land and control of water must be 
carried out in three stages, Bowman said. First, 
















































science must determine the nature and extent of the 
| problem; second, management plans must be evolved 
from scientific plans; and finally, there must be coop- 
eration between government and individuals in 
applying standardized practices. 

“When the drought and dust storms come, we hear 
_of prayers for rain by families or whole communities”, 
Bowman said. “It would be far more sensible to pray 
for intelligence enough to take proper care of the soil 
and its cover when there is no drought. But steady, 
long-range work is apt to be neglected as soon as we 
think that the evil genii are on holiday. This is a bad 
business, for the conservation of land and water means 
also the conservation of people.” 


More Study Needed 


Pleading for more extensive studies of long-range 
weather conditions, Bowman said: ““We have hun- 
dreds of observers at rainfall stations gathering data 
for short-range weather predictions. But we have few 
sifters of the readings and recorded facts to get at the 
long-range meanings. 

“The rain that affects a holiday or a shipment of 
perishables may seem important at the moment, but 
it is the effect upon vegetation and soils that in the 
long run determines whether people can live in an 
area or have perishables to ship or can afford a holiday.” 
Bowman declared that the long-range headwater 
problems of water and land cannot be solved without 
an understanding of the values and uses of watersheds 
as a whole. Upstream engineering, he concluded, is 
“fundamentally a social question with aesthetic, 
economic, political, and educational aspects.” 


Dr. Lowdermilk Speaks 


Five-minute floor discussions at this session of the 
| conference were by William Peterson, director of 
| Extension Service, Utah State Agricultural College; 
LeRoy K. Sherman, consulting engineer, chairman of 
the Section of Hydrology, American Geophysical 
| Union; Forrest Shreve, desert laboratories, Carnegie 
| Institution, Tuscon, Ariz.; Carl O. Sauer, head of the 
| department of geography, University of California, 
' and W. C. Lowdermilk, associate chief of the Soil 
Conservation Service. 

Dr. Lowdermilk spoke, in part, as follows: 

“Dr. Bowman’s paper is an important contribution 
' to the literature on upstream engineering, involving 
_ the conservation of soil and water resources. The 
| essential harmony of the complex of factors which 


make up land resources, including soil, vegetation, 
and water, has been appropriately emphasized. More- 
over, the necessity of treating the resources of a 
drainage area as a whole—that is, as a unit—in the 
problems of upstream engineering, has been properly 
brought into clear relief. 

“Dr. Bowman has laid his principal emphasis upon 
the influence of natural vegetation, such as forests and 
grass, on the regimen of streamflow and the con- 
servation of soil. This leaves us the opportunity to 
call special attention in this discussion to the dramatic 
changes wrought in natural harmonies by clearing land 
of its native cover and the cultivation of such bared 
soils to necessary agricultural crops * * * . 

“Surficial run-off from rains approximating an in- 
tensity of 2 inches in 1 hour was found to occur in 
the following order: From native forest, 2 percent; 
from grass land,-5 percent; from fields in close-growing 
grains, 25 percent, and from row crops such as corn 
and cotton, 50 percent. Run off from fields in corn or 
cotton may be 25 fold that from forests under intense 
rains. Thus, these several conditions rank in reverse 
order as to rate of intake, namely, for forests 98 per- 
cent, for grain fields 75 percent, and for fields in row 
crops 50 percent. The most acute phase of the prob- 
lem of land-water relationships in flood control and 
upstream engineering resides in the sloping lands 
cleared for cultivation. 


Run-Off Differences 


The full import of these dramatic differences is ar- 
resting. It seems at first thought improbable in view 
of the absence of similar effects in the channels of 
major streams. The apparent lack of continuance of 
the dramatic differences in run-off in small areas to 
large streams has created confusion in the conclusions 
of many students of the problems of floods and stream- 
flow. This point has been discussed more fully by 
me in other papers. In a general way, the expected 
run-off per square mile diminishes as the size of a 
drainage area increases. For example, run-off per 
square mile for certain areas in the Mississippi Valley 
will exceed 2,000 second -feet for a single square mile, 
whereas the run-off for the entire Mississippi drainage 
is approximately 1 second-foot per square mile. This 
wide difference in run-off from small and large areas is 
due principally to the relative size of areas contributing 
run-off; in small drainages the entire area may con- 
tribute to flood run-off, in large drainages only a frac- 
tion of the entire area will contribute to flood run-off. 
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The larger the drainage, the smaller will be the pro- 
portion of the area contributing to flood run-off. 
Thus measurements of run-off in major streams obscure 
the progressive trends in run-off characteristics of 
small areas. The behavior of major streams can be 
used neither as a measure nor as a criterion of the 
conditions of infiltration or absorption on small areas. 
The nature of processes at work within a drainage 
may be known chiefly by the responses on small areas, 
i. e., at the beginnings. Similarly, an estimate of the 
future condition of a landscape under agricultural uses 
must be inferred primarily from upstream phenomena. 
The downstream effects are resultants of a maze of 
interrelated factors which defy evaluation. For down- 
stream flood control works must be designed on the 
basis of probabilities or combinations of factors.” 

As the discussion proceeded to the application of 
fundamental concepts in land management and engi- 
neering, the acting chief of the Forest Service, Earl H. 
Clapp, brought out the fact that floods on the Mis- 
sissippi have increased greatly since the first white 
man saw the river in a major overflow in 1541. 

‘Natural factors favorable to absorption have been 
greatly reduced in many drainage basins of the United 
States as a result of exploitation of our natural re- 
sources’, the speaker pointed out. “We have an ac- 
cumulation of evidence showing the intimate relation 
between increases in floods and erosion and the in- 
creased depletion of forests and range cover.” 

He set forth a three-point program for watershed 
control: 

1. Reestablish and maintain a balance between 
vegetation, soil, and water. 

2. Devise a method of land-planning that will re- 
lease for the common good the other resources and 
services of watersheds insofar as they will not inter- 
fere with soil and water conservation. 

3. Fullest economic use of engineering devices, both 
temporary ones to make possible the restoration of 
vegetation and permanent ones to supply controls 
which vegetation alone cannot give. 

Mr. Clapp’s paper was augmented by brief remarks 
from Clarence F. Korstian, director of Duke Forest, 
Duke University; Clarence L. Forsling, director of 
the Appalachian Forest Experiment Station, and 
Leigh J. Young of the School of Forestry and Conser- 
vation, University of Michigan. 

Highlighting consideration of the management and 
use of agricultural lands was a paper by Dr. H. H. 
Bennett, Chief of the Soil Conservation Service. ‘Dr. 
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Bennett told the Conference that in his opinion the 
era of land exploitation and extravagant waste of 4 
water resources in this country is nearing its end. ; 


Paper by Dr. Bennett 


‘‘We are beginning soberly to realize”, Dr. Bennett 
declared, “that our traditional American indifference - 
or unsympathetic attitude toward the conservation of — 
natural resources is leading us into a complexity of 
economic difficulties—good soil and needed water — 
wasted, dust storms, stream channels and reservoirs — 
glutted with silt, record floods. We are learning that — 
we have been a prodigal nation and that the mag — 
nificent natural heritage with which we began our 
career as a nation is not inexhaustible. In anew sense — 
we are becoming land and water conscious. 

‘That new conservation machines are being manu- 
factured in increasing quantity and variety —machines ‘| 
for conserving soil and water, such as terracers, sub- 
soilers, and basin listers—is but a sign of the times, — 
as I see it. I am convinced the movement cannot be 
arrested. | 

“In the Soil Conservation Act of 1935 Congress for | 
the first time recognized accelerated erosion as a nav | 
tional menace and declared it to be the policy of | 
Congress ‘to provide permanently for the control and 
prevention of soil erosion and thereby to preserve 
natural resources.’ Out of this forthright declaration 
evolved the FederalState program of soil and water 
conservation now in progress through the coordi — 
nated land-protection program of the Soil Conserva- | 
tion Service over far-flung parts of the country. 

“And the Flood Control Act of 1936 is of historic 
significance, also; for it is the first time, to my knowl 
edge, that the part of the agriculturist in flood control 
has been officially and specifically recognized by 
Congress. 
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Silt deposit on original flood plain soil. 
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“In what I have said to this Conference—to you 
who have joined in this effort to bring together the 
best ideas and plans of our several specialized fields in 
friendly cooperation for developing a far-reaching, 
| comprehensive program to the upper limits of water- 
sheds—it will be thoroughly understood, I believe, 
| - that agriculture is not proposing a substitute for 
iE  flood-water fortification downstream. 


t 
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I am convinced 
_ you appreciate that what the agricultural specialists 
are offering is what, in all good faith, they consider 
i i ‘upstream reinforcements to downstream operations by 
conservation work on the land where floods begin and 
where silt loads are picked up. The immediate task 
| _ ahead is to agree upon a simple procedure of coopera: 
tion and coordination, whereby the engineer and the 
 agriculturist will be working and thinking and 
_ planning along the same line, and for a common pur- 
t pose. When such a procedure is mutually understood 
_and cooperatively put into effect, I am confident that 
we shall then be definitely on the way to success. 
“Furthermore, I believe that the way has been 
marked, the pattern cut. Those who have the vision 
_and the will to move forward in unison—downstream 
along our major waterways, upstream along the little 
waters, and out into the fields and pastures and wood- 
lots, on the ranges and far into the mountains—will 
| find a supporting hand in the farthermost corners of 
_ this progressive Nation. 
“We must ally our forces to defend ourselves against 
~ floods and soil erosion, for these are also allies, but allies 
| in destruction. 
_ “My thesis is that the proper treatment and manage- 
i. ment of land—soil husbandry, if you please—is more 
i _ instrumental than any other individual factor in deter- 
i} 
| 
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| mining the rate and volume of rainfall run-off and the 
consequent loss of soil from given agricultural areas. 
I believe sufficient information is now available to say 
| with confidence that the frequency of moderate floods 
~ can be reduced and the crests of abnormal floods defi- 
i nitely lowered in many trunk streams by proper land 
treatment, which means efficient land protection, over 
the contributory watersheds. Downstream engineer- 
ing work must continue to carry a very large share of 
| this responsibility; but it may reasonably expect as- 
sistance upstream where efficient adaptable measures 
of soil and water control are applied to the ultimate 
limits of our little waters. Already 1,397,000 check 
dams and 178,000 permanent dams in gullies and small 
. drainages have been constructed; and, to date, a vast 
amount of protective work has been carried out on the 












lands of some 35,000 cooperating farmers, as well as on 
many millions of acres of public lands.” 

Conceding that there have always been floods, Dr. 
Bennett declared that a study of alluvial deposits re- 
veals that the sediment laid down in the past 50 to 75 
years was brought down by more violently flowing 
waters than those of former times. The recent de- 
posits are coarser and less uniform than the earlier 
layers, showing that widespread stripping of natural 
cover followed by cultivation resulted in more 
violently flowing water which means high floods. 

Dr. Bennett said he envisages upstream control as a 
reinforcement to downstream operations and not as a 
substitute. With approximately 100,000,000 acres of 
crop land already destroyed or seriously damaged and 
another 100,000,000 acres still in cultivation but 
stripped of most of its top soil, erosion looms as a 
danger to the well-being of the Nation, Dr. Bennett 
pointed out. 

Dr. Bennett cited the South Palouse watershed in 
the State of Washington as an example of successful 
soil: and water-conservation practices. Previously the 
stream alternated from a raging torrent to a dry bed. 
During the past 2 years it has flowed steadily in spite 
of the lowest rainfall on record. Trout have returned 
to the stream for the first time in more than two 
decades and general stream conditions are approach- 
ing those of 35 years ago before the advance of agricul- 
ture. 

Referring to research, he said: “Much * * * 
remains to be done in this field; we do not, by any 
means, know all that we should know about funda- 
mental principles involved with either water or wind 
erosion, nor have we acquired all the information 
needed in the way of practical measures for control 
and prevention. Our investigations thus far have 
shown, for example, that sheets of water flowing across 
certain peculiar soils involve loading and unloading 
behaviors with respect to silt, as well as peculiarities 
of abrasive planation and incision, that are almost 
entirely outside present understanding. For example, 
we know little about the hydraulic principles under 
which as much soil material is removed from an area 
of narrow width, on certain types of land, as from 
one of much greater width. As a matter of fact, very 
little attention has been devoted to this abstruse phase 
of hydraulics, as well as numerous other processes in 
this field, which involves, perhaps, as many variables 
and complexities as any branch of dynamics. We 
have not even initiated investigations in relation to 
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differential erosion, and we have scarcely touched the 
field of subsoil tillage, especially in its adaptation to 
particular subsurface structures and consistencies as 
a practical means of stimulating water conservation 
by infiltration. 

‘k # * we have acquired far too little information 
with respect to the amount of water that falls on the 
land. The astounding peak of the disastrous 1935 
flood in the Republican River is an illustration in 
point. That peak climbed far above any curves 
likely to have been projected on the basis of rain 
gage records within the watershed of that stream or of 
neighboring streams. Even the precipitation readings 
for the rain that brought on the disaster do not ac- 
count for the prodigious volume of water that charged 
down the valley; somewhere between the established 
gages the rainfall must have attained intensities 
wholly out of line with any actual measurement.” 


Dr. Thornthwaite Participates 


Casting further light on Dr. Bennett’s reference to 
rainfall, Dr. C. W. Thornthwaite, head of climatic and 
physiographic investigations for the Soil Conserva- 
tion Service, spoke informally as follows: 


‘In illustrating the deficiencies of essential data for 
the development of proper methods of upstream soil 
and water conservation, Dr. Bennett referred to a cli- 
matic project being operated by the Soil Conservation 
Service in western Oklahoma. In this survey precipi- 
tation records are obtained from 200 rain gages con- 
centrated in 3 counties and spaced at an average 
distance of 344 miles. From these records maps show- 
ing the fall in each 15-minute period and others show- 
ing the accumulated depth of precipitation are made. 
Over 800 such maps were required to chart the rain- 
fall distribution for the month of May 1936. The 
maps of a rain which occurred in the late afternoon 
of May 1 are presented for the Conference on the 
chart in the Soil Conservation Service exhibit. 


‘The 10 maps on the left side of the chart show the 
amount of rain which fell in each 15-minute period 
between 4:45 p. m. and 7:15 p. m. In this series it is 
possible to trace the migration of the storm and the 
development and change of the centers of greatest in- 
tensity. The 10 maps at the right show the accumu- 
lation of precipitation from 7 a. m. until 7:15 p. m. 
During this period of time more than 3 billion 500 
million cubic feet of water fell on the portion of the 
Cimarron watershed included in our project. 


92 


In a subsequent issue the magazine will carry 
excerpts from some of the other papers pre- 


sented before the Conference. Complete pro- 
ceedings of the Conference are being prepared 
or publication. 





“The studies carried out on this project suggest an | 
entirely new approach to the flood problem. We 
propose to study the characteristics of complete 
storms; determine their areal extent, their usual 
migration pattern, their intensity distribution, their 
total water contribution, and the pattern of the rate 
of fall. Statistical studies will determine the fre- 
quency distribution of rates of fall for storms having 
various size, shape, and migration characteristics. 
These facts can be applied directly to watersheds of 
known area, configuration, and cover to determine the 
probability of fall of rainfall of certain amounts and 
rates. From this the extent of flood hazard can readily 
be determined.” 

Other commentators from the floor included Noble 
Clark, assistant director Agricultural Experiment 
Station, University of Wisconsin; Samuel H. 
McCrory, chief, Bureau of Agricultural Engineering, 
United States Department of Agriculture; George E. 
Condra, dean of the conservation and survey division, 
University of Nebraska, and Robert P. Holdsworth, 
forestry department, Massachusetts State College. 


Dinner Program 


Addresses at the dinner included Big Waters and 
Little Waters, by Maj. Gen. Edward M. Markham, 
Chief of Engineers, War Department; The Human 
Value in Upstream Engineering, by Charles Harris 
Whitaker; Building Toward a Permanent Agriculture, 
by Jacob G. Lipman; and Control and Use of Little 
Waters in France by Inspector General Magnein, 
Administration of Waters and Forests, Paris, France. 


Wednesday Morning 


Immediate completion of the topographic map of 
the United States and drastic revision and early com- 
pletion of the soil maps of the country were urged 
before the Wednesday morning session of the con- 
ference by Robert E. Horton, consulting hydraulic 
engineer of Voorheesville, N. Y. 

In calling for a coordinated program of upstream 
control, Mr. Horton also urged the installation of 
more rainfall and run-off recording gages and the 
immediate publication of all available ground-water 
level records. 
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in minute detail. 


The speaker took up the scientific aspects of run-off 
Even the humble earthworm came 
in for scientific evaluation when Mr. Horton showed 
that the amount of water filtering into the soil is 
greatly influenced by earthworm holes and other 
perforations near the surface of the soil. Plowing up 
the land destroys the natural pores, he explained. 

Mr. Horton’s paper was briefly commented upon 
by Walter N. White, senior hydraulic engineer, 
Water Resources Branch, United States Geological 
Survey, and George Knapp, engineer for the water- 
conservation and flood-control committee of the 
Kansas State Board of Agriculture. 


Dean Clyde Appears 


George D. Clyde, dean of the School of Engineering, 
Utah State Agricultural College, in discussing Con- 
trol and Use of Small Streams, said that no water 
escapes from the Bear River Valley into Great Salt 
Lake without first having generated power, supplied 
irrigation demands, and filled artificial basins for wild- 
fowl development. Bear River was described as “‘the 
most com pletely controlled and utilized stream in the 
United States.”” It irrigates 420,000 acres of land sup- 
porting 63,000 people, and generates 73,000 horse- 
power of electric energy. 

Dean Clyde termed control of small streams to 
permit more efficient use of water and to prevent 
erosion and flood damages an urgent need throughout 
the United States. He favored control structures 
based on sound desig ns and rigid specifications with 
careful inspection upon completion of the work. 

Dividing the country at the 100th meridian into two 
distinct problems he said the problem in the eastern 
half is disposal of water, while in the semiarid regions 
of the West conserva tion of water is the primary con- 
cern. Both demand control of flow, if maximum use’ 
fulness and protection is to be obtained. Control 
structures in the East serve to reduce flood crests; in 
the West they seek to retain the water for irrigation 
purposes. 

Dean Clyde’s paper was amplified from the floor by 
Edward R. Jones, chairman of the department of 
agricultural engineering, University of Wisconsin; and 
Abel Wolman, chairman of the Water Resources 
Committee, National Resources Committee. 


Wednesday Afternoon 


The final session of the Conference listened to The 
Comprehensive Engineering Point of View as set 
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forth in papers by Sherman M. Woodward, chief 
water control planning engineer, Tennessee Valley 
Authority, and Ralph U. Blasingame, head of the 
agricultural engineering department, Pennsylvania 
State College. 

Mr. Woodward cited records taken in Imperial 
Valley, Calif., where between 1 and 2 million acre-feet 
of water a year is passing into the air. Before she 
coming of irrigation some 30 years ago no such evapo- 
ration existed, he said. Yet there is no evidence that 
the climate has changed in the least. He declared that, 

“Although Weather Bureau records show great 
variations in the amount of precipitation from year to 
year in all parts of the United States, authorities gener- 
ally agree that there are in different regions cycles of 
wet years and cycles of dry years extending over 
varying periods of time, and that our records of precip- 
itation are too brief to show any definite change in 
climate or that man’s activities have had any effect on 
the amount and distribution of precipitation.” 


Many Fields Involved 


Mr. Woodward spoke of the necessity of scruti- 
nizing a wide range of scientific information before 
planning measures of control: 

“The science of soil management occupies a border- 
line field touching, on one side, the physical sciences 
of hydrology, climatology, physiography, hydraulics, 
and agricultural engineering; on another side, the 
biological sciences relating to ecology and plant 
growth and production; on a third side, the sciences 
dealing with the economic and cultural factors in- 
volved in human occupation and use of the land. 
The program of the conference up to this point has 
been a sufficient demonstration of the complicated 
and involved nature of the many interrelations be- 
tween these various sciences.” 


Final Word From Morris L. Cooke 


A democratically chosen “moderator” for every 
major and minor watershed who would be without 
legal authority, yet represent the interests of the 
citizenry in the conservation of soil and water was 
suggested by Morris L. Cooke at the closing session. 

“If we are to save our lands and make better use 
of our waters’, Mr. Cooke said, ““we must work out 
a national procedure which utilizes local autonomy as 
part of a coordinated national body politic.” State 
compacts, State and regional planning boards, and 
authorities such as T. V. A. were cited as possible 
answers to the problem of coordination. 


93 


“Our battle against dust storms, droughts, floods, 
and especially soil erosion is being retarded by ‘the 
disease of distance’’’, Mr. Cooke said. ‘““What we 
need is that all citizens—north, south, east, and 
west—face the fact that soil erosion is going on over 
a large part of the cultivated area of our country, 
and that the variations are chiefly those of the tempo 
at which the destruction is being effected. 

“No section of the country can be allowed to be 
ravished beyond a certain point without the rest of 
the country suffering”, he warned. “The irrefutable 
fact is that within a relatively limited time, as the 
history of Nations goes, practically all the plowable 
lands will be ruined unless in the meantime we learn 
the technique of defense and apply it.” 

Mr. Cooke’s message elicited discussion from the 
floor by Lt. Col. Glen E. Edgerton, Office of Chief of 
Engineers, War Department; Charles E. Holzer, 
president, Ohio Valley Conservation and Flood Con- 
trol Congress, and Harlan H. Barrows, head of the 
department of geography, University of Chicago. 


Much of the success of the Upstream Engineering 
Conference is attributed to the skill with which its | 


sessions were directed from the rostrum. In addi- 


tion to Dr. Millikan, presiding officers at the several 


sessions included Dr. Hugh P. Baker, president, 


Massachusetts State College; Frederick N. Feiker, : 


executive secretary, American Engineering Council, 


and Frederic A. Delano, vice chairman, National | 


Resources Committee. 





THERE WAS NO CONFERENCE 
THEN 


“If western land spoilers knew how eastern 
land skinners had skinned their land to death, 
they would not go on doing just the same 
thing. But they won’t know, and, of course, 
won't do.” ... Solon Robinson wrote this 
warning on December 10, 1845. 

See the book review, on page 108 of this issue 








SERVICE SUFFERS LOSS THROUGH DEATH OF 
HENRY M. EAKIN 


Henry M. Eakin, head of the Section of Sedimen- 
tation and Hydraulic Studies, Division of Research, 
died in Washington, D. C., October 20. 

Mr. Eakin was born June 12, 1883. His under- 
graduate studies were pursued at Nebraska Wesleyan 
University and the University of Nebraska and fol- 
lowed by postgraduate work in geology and physiog. 
raphy at the University of Chicago. 

From 1906 to 1918 he was with the Alaskan branch 
of the United States Geological Survey, after which 
he was engaged in the private practice of engineering 
in Seattle, Wash. In 1929 he was with the Dominion 
Explorers of Canada making geological investigations 
in the Canadian Northwest. From 1930 to 1933 he 
served as senior scientist for special investigations on 
sedimentation and river hydraulics under the Missis- 
sipp1 River Commission. 

Since 1934 Mr Eakin had been with the Soil Con- 
servation Service, first as specialist in sedimentation 
studies to organize a program of reservoir silting sur- 
veys, later as head of the section which embraces the 
field of downstream influences and effects of accel. 
erated erosion and methods of control. 
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Mr. Eakin was an outstanding authority in his field 
and a writer much in demand. Intensely devoted to 
the cause of soil conservation, he was given to think- 
ing far ahead of his generation. Shortly before his 
death he had the satisfaction of seeing fresh from the 
press his contribution, Silting of Reservoirs, issued 
by the Department of Agriculture as Technical Bul- 
letin No. 524, which promises to stand as one of the 
most important publications of the Soil Conservation 
Service for many years. This bulletin is briefly re- 
viewed on page 108 of this issue. Mr. Eakin was also 
a valued contributor to Som, Conservation. 

A few of the many papers by Mr. Eakin follow: 


The Influence of the Earth’s Rotation upon the Lateral Erosion 
of Streams. Journal of Geology, Vol. 18, pp. 435-447, 1910. 

Mineral Resources of the Yukon-Koyukuk Region, Alaska. U.S. 
G. S. Bull. 592, pp. 371-384, map, 1914. 

River Engineering. 
Editions.) 

Reservoir Silting Results from Preventable Erosion, Survey Shows. 
Soil Conservation Service, Soil Conservation, Vol. 1, No. 3, 
pp. 6-7, 1935. 

The Twin Problem of Erosion and Flood-Control. Trans. Amer. 
Geophysical Union 17th Annual Meeting. Pp. 436-439, 1936. 

(With Glenn L. Fuller.) The Arrest and Prevention of Devasta- 


tion by Floods. U.S. D. A. Soil Conservation Service, MP-12, — ; 


11 pp., 1936. 
Meeting the Menace of Overflow Waters. Soil Conservation 
Service, Soil Conservation, Vol. 1, No. 6, pp. 5-6, 1936. 


(Encyclopedia Americana, 1920 and later _ 
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_ View upstream across Washington Mills Dam, Fries, 

_ Va., showing silt deposits within a few feet of crest 
level. Picture taken while reservoir being drained 
_ for double purpose of replacing flashboards and 
flushing sediment from 80-percent silted reservoir. 


_ Investigations of erosion conditions on the New 
River watershed by measurements of silting in reser- 
voirs have just been completed by a field party of the 
‘Section of Hydrodynamic Studies, Division of Re’ 
search. A series of four reservoirs, 3, 6, 15, and 58 
miles respectively, above Ivanhoe, Va., were surveyed 
_ to determine the amount and rate of storage depletion 
by silting. The results of the surveys also indicate, 
1 quantitatively, a minimum rate of soil removal to be 
expected from watersheds similar to that of the New 
River. A special feature of these investigations was 


silting rate of other reservoirs downstream. 


Watershed Conditions 


. An erosion survey by the Section of Conservation 
Surveys, Division of Operations, shows that approx- 
‘imately 78 percent of the New River watershed is 
either cut-over, pasture, or cultivated land, and that 
sheet erosion has been moderate to severe on all land 
which has not been protected by a woodland cover. 
_ The most severe sheet and gully erosion has occurred 
in the southern headwater part of the area, tributary 
to these reservoirs, where the soils were derived from 
schist and granite. The limestone soils in northerly 
areas, below the reservoirs, are not subject to severe 
-gullying under present farming practices. 


Location and Description 


The Fields Dam—to begin at the upstream end of 
the series—is 4 miles northeast of Mouth of Wilson, 
Va. The original reservoir had a maximum depth of 
8 feet, a length of 1.3 miles, and a storage capacity of 


a study of the effect of one or more reservoirs on the ~ 


By 
Carl B. Brown 
and 


Farrell F. Barnes! 


184 acre-feet. Washington Mills Reservoir, at Fries, 
Va., about 43 miles below Fields Reservoir, was 
originally 40 feet deep at the dam, with a length of 
1.6 miles and a storage capacity of 2,954 acre-feet. 
Byllesby Reservoir, 9 miles downstream from Fries, 
had an original maximum depth of 52 feet, a length of 
3.4 miles, and a storage capacity of 8,892 acre-feet. 
Buck Reservoir, 3 miles below Byllesby, was origin- 
ally 20 feet deep at the dam, with a length of 1.1 


miles and a storage capacity of 1,225 acre-feet. 


Washington Mills Dam was built in 1902, Byllesby 
and Buck in 1912, and Fields in 1930, so that their 
ages are approximately 33, 24, and 6 years, respec- 
tively. (See table.) 


Character of Sediment 


The sediment in these reservoirs consists of dark 
gray, very fine silt, mixed and interstratified with 
varying proportions of fine to coarse sand, and minor 
amounts of organic material. There is very little 
change in character from one reservoir to another, 
except in the relative proportions of silt and sand. 
In general, the deeper reservoirs contain a larger 
proportion of silt, but even in these the relatively 
strong currents, characteristic of narrow channel 
lakes, have swept large quantities of medium to fine 
sand virtually to the dam. 


Results of Investigation 


Original and present capacities and silt volumes 
were determined for each reservoir by special field 
methods, involving the preparat.on and comparison 
of contour maps of the original and present basins of 
Washington Mills and Byllesby Reservoirs, and 
direct measurements of silt thickness by silt-sampling 
spud and auger at Buck and Fields Reservoirs. The 

1 Mr. Brown is associate geologist and Mr. Barnes is junior engineer, Section of 


Hydrodynamic Studies, Division of Research, Soil Conservation Service. 


(Continued on p. 106) 
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AGRONOMY HEAD TOURS 


PROJECTS 


REPORTS TO CHIEF 


NAY eee DR. BENNETT, I found that a good 
many of those New Jersey farmers are mulching 
their orchards. They're cutting broomsedge, hauling 
it, and spreading it on the ground so that it serves much 
the same purpose as a cover crop. They like the idea 
of Reed canary grass for seeding on wet lands, the 
crop to be cut and used between their peach and apple 
trees. They are planting their new trees on the 
contour, too; although some of them object to this 
in square fields because they can’t get in as many trees 
as they want. Other farmers appreciate the value of 
protected soil at the cost of a few trees. The main 
point is, though, that they like to keep their orchards in 
sod or sod strips whenever possible. It was encouraging 
to me to find orchard grass, a shade-loving plant, grow- 
ing under the trees, even though there is some trouble 
with curculio which lives over in such vegetation. 


Mixed Plantings 


I know you will be gratified, as I was, to learn that 
all throughout the Northeast there is much interest in 
mixed plantings of alfalfa and grasses such as timothy, 
brome, orchard, or tall oat grass. At several of the 
experiment stations I was told that their experiments 
indicate some excellent points in favor of mixtures. 
The mixtures avoid heaving in the alfalfa; they keep 
out weeds, and avoid bloat in grazing; and the crops 
make fine hay. And, what is more important, a mix- 
ture is most efficacious in the control of erosion. In 
the Northeast they favor brome and timothy over 
orchard, tall oat, or meadow fescue, as the former are 
more palatable to livestock. 

Those Northeast farmers are interested, likewise, in 
winter cover crops seeded at the last cultivation of 
corn and other row crops. They're using rye, winter 
barley, and wheat. 


Tobacco and Legumes 


In the tobacco fields of Maryland I found the same 
tough problem in erosion control that is so prevalent 
in Virginia and the Carolinas—that of a poor quality 
of tobacco from soils treated with legumes. It is my 
opinion that redtop and domestic rye grass as winter 
cover crops offer the best solution at the present time. 
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‘*Switch grass is a valuable perennial pasture plant, not 
with the Chief of t 


As to the reseeding of gullies, there is a general ten- 
dency to use too many species of plants and too much 
seed. Experimental results indicate that rather light 
grass seedings, on poor land, with considerable fer- 
tilizer, show to the best advantage. The difficulty 
about a thick stand of grass on a poor soil is that it 
develops slowly and soon thins out. The use of two 
or three species that grow well under such conditions 
is more economical, and therefore more satisfactory, 
than to use several species in the hope that some of 
them will grow. 


Narrower Strips 


I was interested to know that Maryland farmers 
who are strip cropping—using corn in strips—have 
voluntarily reduced the width of the strips. This is 
true, also, in the Northeast, where corn is cut and 
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Charles R. Enlow, fresh from a field inspection, sits down with Dr. Bennett for a chat about how 
farmers dre using vegetation to control erosion. His notes yield many interesting suggestions 


and reflect the progress of one important phase of the Soil Conservation Service program. Mr. 


Enlow directs the work of the Agronomy Section. 


shocked for feed. Reduction of the strip widths 


allows the farmer to place his shocks on the adjoin- 


ing meadow strips and, at the same time, clears the 
corn land. Such a procedure is most convenient 
when the farmer starts cultivation for seeding of 
subsequent crops. 

There is one thing that should be mentioned in con- 


_ nection with strip cropping—our need for machinery 


that will work on a contour slope. The bean pullers 
work well on level land or up and down hill, but on 


_ the contour they are not at all satisfactory. This, as 


you know, is true of other machinery. 

Out in Ohio I found an exceptionally fine demon- 
stration of strip cropping on the project at Zanesville. 
Farmers are pleased with the plan to reduce strip 
widths for more convenient handling of the corn and 


Mr. Enlow talks things over 


of land after the corn is removed. On the Zanesville 
project it is quite apparent that a good method of 
stabilizing gullied land is to fence it in and allow 
grass and weeds to take hold. Such a procedure is 
more economical than the more elaborate method of 
building structures and setting trees, and certainly it 
justifies the purchase of fencing materials. 

At Zanesville there is need for additional pasture 
work. Much could be done in the rotation of per- 
manent pastures, in the planting of supplementary 
pasture crops, the use of fertilizers, more extensive 
use of contour furrows, and perhaps some reseeding. 


Illinois Meeting 


I know you are anxious to hear how the agronomy 
meeting at Urbana, Ill., turned out. It really was well 
worth while, although the program was much too 
ambitious for the one day. Detailed discussion was 
necessarily limited. It seemed apparent from the 
meeting, however, that the agronomic program for 
Region 5 is in general a sound one. It includes the 
proper use of rotations, strip cropping, contour tillage, 
the establishment of meadows and pastures, improve- 
ment of pastures, and, in some cases, the combination 
of terracing and strip cropping. I need not tell you 
that there is always difficulty in deciding the problem 
of land-use. Given a rapidly eroding area what 
should be done with it? Should it be retired to trees 
and pasture? Or, is the land in such condition that 
cultivation may be continued while best known 
erosion-control methods are introduced and practiced? 
It is a question which requires a great deal of thought. 


Pasture Disking 


In Region 5, I found that pasture disking, with the 
application of phosphate fertilizers and the seeding of 
legumes, is a more or less general practice. At the 
regional meeting I heard considerable argument over 
the use of small amounts of fine lime in establishing 
legumes, and I am convinced that this phase of the 
work needs further investigation. 

If you want to see some first-class strip cropping, 
you'll find it at the project at Winona, Minn. Prac- 


a) 





As result of snow and wind action, typical North slopes and clay hilltops in State of Washington characterized 


by bad erosion which makes them submarginal for wheat production. 


Steep lands shown here dedicated to per- 


manent seeding of alfalfa and grasses; erosion and run-off checked and yields approximating 2 tons of hay to 
the acre obtained. 


tically the entire project is stripped and fences have 
been moved to the contour. The pasture improve- 
ment work is outstanding and the entire project shows 
a very well-balanced program. All but six farmers in 
this project are under contract. The type of work in 
Minnesota can best be judged by the fact that a 
check-up on land adjacent to one project and two 
camps showed that 52 farmers outside the project 
areas have put into effect, of their own volition, part 
or all of the practices used by the erosion-control 


program. 
Native Grasses Look Good 


I am sorry to say that at Mandan, N. Dak., the 
terrible drought is having its effect on the nursery. 
The irrigation water available is decidedly limited, 
and grasshoppers are so numerous that it is almost 
impossible to increase seed of the plant introductions 


Little bluestem, fighting to retain its hold on life and 
soil. 
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and native collections. Several of the native grasses, — 
including switchgrass, big and little bluestem, and 


the wheat grasses, look very good in spite of the severe 


conditions. On the range land, blue grama did not — 


start growth all summer. 


The project at Lander, Wyo., presents some inter- 


esting problems. One of them is wind erosion which, 
under irrigation, is very severe on a part of this area. 
The problem is being handled in excellent shape, how- 


ever, by forage-crop acreage increase, and by stripping ; 


where beans or other crops to be removed are grown. 


In one instance a farm which was bought for $400 a — 


few months ago is now valued at more than $4,000— 
the increase due largely to the work of our Service. 


Light Rainfall 


In this project the rainfall is too light to justify 
the use of contour furrows. The better method for 
erosion control on the range land is the provision of 
water holes for livestock and shorter grazing seasons, 


both fall and spring. It is well to reduce fall grazing 


1 month, so that the grass may mature to seed; while 
a 15-day reduction in spring grazing allows opportu 
nity for spring growth. Overflow water from the 
water holes is spread on low level land by the use 


of a level irrigation ditch. This method is very 


economical and practical, and it should be tried 
extensively in other regions. . . 
Out at Pullman, Wash., I found the grass nursery 
in splendid condition. More than 2,000 strains and 
species of introduced and native grasses and legumes 
are under observation, and many look very promising. 












































New plots have been seeded and it looks as though 
this nursery is to become outstanding in the future 
development of grasses. 


Effect of Program 


You are always interested, Dr. Bennett, in knowing 
how our demonstration work is spreading beyond the 
borders of the project areas. I think I am none too 
extravagant when I say that the Pullman erosion- 
control project has transformed the surrounding coun- 
try. With 10 percent of the land on hilltops and 
steep slopes in permanent hay, the landscape presents 
a beautiful appearance. An excellent rotation pro- 
gram is being used and at the same time an attempt 
is being made to encourage the farmers to seed spring 
wheat. Little erodible fallowed land is visible from 
the hilltops, and at the present time the area, as 
viewed from above, appears to be largely covered 
with vegetation. The present fallow recommended 
includes rough tillage with crop residues kept at or 
near the surface. 


Reseeding Activities 


The project at Emmett, Idaho, shows some excellent 
results from the reseeding of range or abandoned 
cultivated land with native and cultivated grasses 
and legumes. The drilling of grasses on cheat land 
without soil preparation seems to have real possibili- 
ties. Land about Emmett that has been. protected 


Reed canary grass, of which Mr. Enlow speaks, is 

ddapted to both wet and dry lands, is an excellent 

erosion-control crop, and produces a fair quality of 

hay. (Photographs by courtesy of the Wisconsin 
College of Agriculture.) 





Green manure cover crop of rye offers protection to 
land and aids fertility. 
from grazing shows quite a stand of native perennial 
bunch grasses, and it is expected that this will improve 
greatly as time passes, providing the land is protected 
from grazing for such a time as is required for the 
grasses to spread and take foothold. This is even 
more true on the flood-control project at Pocatello, 
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Contour furrows in Texas prove their worth in water- and soil-conservation. 


Idaho. There very fine stands of native wheat grass, 
bluegrasses and fescues, are noticeable with 1 year’s 
protection, whereas in the beginning nothing could 
be seen but cheat and Russian thistle. 


Furrows—Large or Small? 


At Pocatello the entire project is being contour 
furrowed; but here again it is felt that the furrows 
are too large and too far apart. This practice, if it 
is to be adopted by the farmers, must be put on a basis 
whereby the average farmer can carry out the opera- 
tions with an ordinary plow or similar farm implement. 
Shallow contour furrows, close together, keep the 
land passable, mowable, and farmable, and give 
proper utilization of moisture. Where the problem 
is largely flood control, however, such as at Pocatello, 
it may be advisable to include some large furrows. 


Damming Lister Used 


At Colorado Springs I saw excellent results from 
the contour furrows established last year, and con- 
siderable success has been achieved in reseeding these 
furrows with several of the native grasses. Sweet 
clover seedlings in the furrows, and old plants of 
western wheatgrass, growing up through the ridges, 
are most promising. Two hundred acres have been 
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seeded to pure stands of different grasses for seed in- 
crease. A damming lister has been used very success- 
fully in preparing the land for grass seedings on the 
contour between contour furrows. This applies par- _ 
ticularly to land taken out of cultivationand abandoned | 
land. | 

The strip cropping at Colorado Springs is an excel — 
lent illustration of the use of practical common sense. 
The farmers’ needs are paramount and are given first | 
consideration. In spite of the fact that it has been 
very dry at Colorado Springs, some good results have 
been obtained in range seedings with sweet clover, 
Elymus canadensis, Agropyron smithii, Agropyron” 
cristatum, and smooth brome. Due to the excessive | 
drought, blue grama is not so much in evidence at the 
present. 


Kansas Grass Work 





The grass nursery work at Manhattan, Kans., is” 
in excellent shape. Very interesting, and outstand-— 
ing, is the selection and breeding work conducted by — 
the Kansas Experiment Station and the Bureau of 
Plant Industry, on bluestems, blue grama, buffalo 
grass, and other grasses. Seeding methods for various - 
native grasses are being studied. Row seedings, with 


and Oklahoma, in the development of machinery for 


seeding of native grasses. 


main argument against it is that heard in livestock 


countries—inability to graze the aftermath of hay 


strips because of their proximity to corn and other 


COON bare vor Re S PROFITS 
By Morris Fonda ' 


Black locust posts valued at $250 to $300 an acre 


are being harvested from a 20-year growth by Ivy 
_ Joyner, Shawneetown, Gallatin County, II. 


In 1915 Mr. Joyner decided to put some of his 
rough, hilly ground into tobacco and plowed the 


area without attention to the seriousness of the 
erosion problem which might result. 


Sprouts Take Field 


A few large black locust trees were scattered over 


the field, however, and in plowing, the roots were 
disturbed so that a dense growth of locust sprouts 
resulted. During the next 2 years the locust sprouts 


became so numerous that all hope to continue culti- 


_ vation of the field was abandoned. Today the 20-acre 


plot is producing some of the finest locust trees in Illinois. 
By selling regular posts at 20 cents each and corner 


‘posts at 50 cents each, Joyner has an income esti- 
mated at more than that from the rest of his farm. 
He is contemplating fencing off the entire area for 


1 Forester, Edwardsville, Ill., project, Soil Conservation Service. 


growing crops that need to be protected. As for this 
drawback, it can be overcome by the segregation of 
crops within fields. For example, all corn can be 
grown in one field stripped with hay crops; wheat in 
another, etc. Such an arrangement allows the meadow 
strips to be grazed, if desirable, after the wheat is cut; 
and by rotating the corn, wheat, and other nongrazing 
crops between fields, rotation grazing of the aftermath 
is possible. 


Run-off water used for flood irrigation produced this hay. 





PROMPBUACKSLOGCUST 


tree production, even though it is fairly good farming 


land. 


Browsing Permitted 
No especial care has been given the stand of locusts, 
and for the first 3 years about 60 head of sheep and a 
half dozen head of cattle were allowed to browse 
at will. 
Here’s the statistical summary for one cut-over acre 
the last three seasons: 














Winter Winter Winter 

1933-34 1934-35 1935-36 
Labot-niancdays #2. hoe 17 17 20 
Number of posts.......... 835 835 1, 000 
Gashereceiveq Geeaeee ee $250 $250 $300 
WOODLAND ARTICLE IN DECEMBER 


Owing to the pressure of upstream engineering ma- 
terial in this issue, it has been found necessary to hold 
over until December the concluding article in the 
woodland series: Woodland, a Part of the Farm Plan, 
by John F. Preston. 
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HOW MAIN STREET BECAME THE BIG DITCH Ss 


By Ross Calvin a 


The famous old-time floods of Silver City, N. M., 
made history—but they also made the Big Ditch. And 
they made it from a standing start in the 10 years 
from 1895 to 1905. 

The first history-making flood occurred July 21, 
1895. The rainfall in that month was unusually 
heavy—six inches, in fact—yet it was less than that of 
July 1875, about equal to that of September 1875, 
much less than that of July 1881 and of August 1881. 
One wonders why the large-scale excavation of the 
Big Ditch was deferred until 1895. Perhaps the 
answer will not be difficult to find. 

A photograph dated 1891 shows that the level of 
San Vicente arroyo—known then as Main Street—was 
practically the same as that of the bordering ground. 
Across Main Street, near where the opposite end of 
the bridge now rests, was the famous three-story 
Timmer house, whose heavy foundations still are 
traceable. On the opposite corner stood the cabin 
where Billy the Kid spent his boyhood. Flanking the 


4 
latter, was the two-story building of The Silver City | 
Enterprise. Farther downstream, as we speak of it | 
today, rose the general store of Crawford and Porter, 
boasting a half million dollar stock, and the mercantile 
establishment of John Morril. This was the setting | 
of Silver City’s Main Street—the San Vicente arroyo 
of today—during the early nineties. Then on‘Sunday 
night, July 29, 1895, came a mighty flood. 


Newspaper Description 


Says Tue Sitver City ENTERPRISE in its issue last 
week: 


At 8:45 last Sunday evening the long prayed-for rain came, and _ 
came in torrents. The somber clouds which for hours had hung 
threateningly over the Pinos Altos range, precipitated their 
pent-up flood upon the steep hillsides adjacent to Chloride Flat, 
which gathered the waters into a compact volume, from which 
place it swept down the narrow gorge with terrific force upon the — 


town of Silver City. | 
1 This sketch is based upon a longer article by Dr. Calvin which was published — 
in the New Mexico Magazine. 


Oxen hauling wood on Main Street, Silver City, N. M., in 1886. 
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Looking north up Main Street from Yankee Street crossing during 1900 flood. 


This flood, which attained its maximum in force and volume at 
10:30, was the largest ever seen at Silver City up to that hour 
carried away the walls of the Broadway corral, the rear walls of 
the Broadway hotel, and worked general destruction. 

The waters of the first flood had receded below the danger limit 
at 11:30 when the great bank of clouds which darkened the sky 
to the northwest came in contact with the towering peak of Bear 
mountain, the highest in all the Pinos Altos range. As if the 
bottom of a sea were punctured by the peak, a vast volume of 
water descended, accumulating in force as it converged in streams 
from the mountain sides, making a river in the canyon which 
leads through the town. 

At 11:45 this flood struck the town in an immense wave, twelve 
feet in height and three hundred feet in width, carrying with it 
everything movable in its path. Down through the heart of 
town, through the principal business streets, it swept, entering 
the houses through every crack and crevice, filling cellars full and 
overflowing, bursting open doors and smashing large windows, 
running through the first floor of nearly all the houses a depth of 
two to four feet . . . the velocity must have been fifteen miles 
per hour . The tumult of the waters charged with debris of 
every kind, carrying boulders weighing tons, trees and fallen 
timbers from the mountains, which acted as battering rams, 
struck the buildings with a force and noise which carried consterna- 
tion and fear to the hearts of those within hearing distance. . 

The big iron safe which was washed out of the post office was 
found below the dam, high and dry on one of the banks of the 
ereek oi, . 

Doctor Williams, J. R. Johnson, and Sheriff Shannon formed a 
rescue party which went to the relief of A. J. Loomis and family. 
Doctor Williams, while carrying the little boy, was thrown down 
by force of the waters and went under twice, the boy clinging to 
his neck. Messrs. Johnson and Shannon, holding each other's 
hands, waded in and caught hold of the doctor, pulling him out 
with the child, all thoroughly drenched. 


Dell Potter and family were asleep at their home in the little 
cottage next door to the Tremont house, when the flood came on 
every side of the house, cutting off all possible means of exit and 
escape. The furniture was all afloat and the family drenched in 
three feet of water. Mr. Potter took an axe and cut ahole through 
the roof and placed his family on top of the house and then climbed 
up himself, and all waited in painful suspense for the waters to 
recede, 


As the years went on and the denudation of the 
watershed proceeded with no one doing anything to 
retard or prevent it, the town began to go in for disas- 
trous floods in a really large way. Two occurred on 
successive afternoons in August, 1903. And it is a 
conspicuous fact that it no longer required a monthly 
rainfall of six inches to cause the deluges. That year 
the rather common August precipitation of 3.8 inches 
sufficed. Each year as over-grazing and wood-cutting 
continued, the watershed became more completely 
denuded. 

The editor of the Silver City Independent writes on 
August 18, 1903: 

. . . It was thought that the erection of a dam at the foot of 
Main Street would put an end to further trouble, but its failure 
to withstand last week’s flood demonstrates that the force of 
mountain freshets in this country cannot intelligently be calcu- 
lated upon. . . There is but one absolutely safe remedy, and that 
is the removal of the business portion of town to a higher ground. 

. . . The breakwater or dam mentioned above had been erected 
at a cost of $15,000 to the village, and represented an expression of 
both hope and despair. It failed in the first test. 

Besides the habit of carrying down buildings, saddlehorses, and 
other livestock, the baleful leaping torrent indulged occasionally in 
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Looking south down Main Street from Market Street crossing during flood in 1902. 


a tour de force. Such was the abduction of Judge Newcomb’s piano 
from the second story of a substantial brick building. Eyewitnesses 
tell what happened. Though a heavy rain had fallen over the 
mountains, the sun was shining on Silver City. With a sinister 
roar, the red flood came racing down, battering its banks with 
floating trees. The front wall of the building, badly undermined, 
at length fell with a crash. The floor partly robbed of support 
sagged quietly. The thousand-dollar grand piano rolled forward a 


bit. As the floor sagged again, the great instrument broke with a 
ponderous lurch from its moorings, rolled forward—and plunged. 
The spectators gasped as the massive ebony case went bogging 
and rolling downstream as though it had been a cigar box. 

Afterwards Mr. Carter went to look for the piano. Seven miles 
downstream he found it. 


A combination of causes, of which overgrazing was 
the chief—overgrazing not alone by range cattle, but 


This is the way the street-gully looked in 1906 from Market Street crossing. 
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**Main Street’’ in 1936, showing Soil Conservation Service revetment work. 


by woodcutter’s burros, by pack animals freighting 
machinery to the mines, by saddle horses, and the 
_ like—was carrying denudation to a dangerous extreme 
in the years before 1895, though the culmination was 
not reached until July of that year. 
__ Matters continued to grow worse instead of better 
for several years thereafter, with the result that floods 
increased in frequency. Meanwhile the formidable 
Big Ditch which had been Main Street took on the 
aspect of a canyon. Below town it cut an irregular 
- trough some 15 miles long, which for long stretches is 
today 50 feet wide and walled in by perpendicular 
banks 15 feet high. Thus, millions of tons of fertile 
soil area were carried away, and from lack of water for 
trees, lawns and flower beds, Silver City took on a 
look of barrenness. 
Then in 1908 The Gila Forest reserve was set aside 
and placed under Federal control. Very, very slowly 
nature began to regain its balance, 10 years elapsing 
before the process of revegetation made much head- 
way. However, vegetative cover gradually increased 
and floods gradually diminished in number and vio- 
lence. Now there is far more ground cover, with 





many young trees over the north end of the water- 
shed, where there is an almost complete absence of old 
trees. Floods are fewer and smaller because there is 
less run-off. 

For a full generation the Forest Service has been 
restricting the number of grazing permits in order to 
prevent damage to the land. It has also vigorously 
been attempting to prevent forest fire depredations, 
and nowadays timber-cutting is permitted only on a 
basis of perpetually-sustained yield. The ruinous 
drought of 1934 brings out the result of the control 
with striking effectiveness—for the wells which in 
former drought years used to be in a chronic state of 
shortage this year supplied all needs of the town. At 
a recent meeting the city council attributed a large 
amount of credit for the increased water supply to the 
labors of the Civilian Conservation Corps during the 
preceding year. 

So the history of denudation and erosion here has 
been a typical, though a sad and stupid one. Possibly 
nowhere in the wide Southwest is there a more strik- 
ing exhibit of man’s interference with nature than 
Silver City’s Big Ditch. 
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View downstream across Washington Mills Dam, 
showing silt deposits in foreground. Crest of dam 
originally 40 feet above stream bed. 


SILTING IN NEW RIVER WATERSHED 
(Continued from p. 95) 


results of these surveys are summarized in the follow- 
ing table. 














Reservoir Fields | Washington Mills | Byllesby | Buck 
Age (yeats)in ayactee erties 5.67 Bape) 23. 66 23. 66 
Original capacity (acre-feet).| 183.81 2, 954. 24 8, 892.16 |1, 225.33 
Present capacity (acre-feet).| 109. 22 511. 47 3, 538,35 | 941.51 
Sediment: 1922 1936 
Actéfeetirenn vont ata 74.59 |2,363.96 |2, 442.77 | 5,353.81 283. 82 
Percent original capa- 
CLE WV ceeuchols crt ele exett kere 40. 58 80. 02 82. 69 60. 21 23. 16 
Storage loss per year: 1902-22 | 1922-36 
Acretett tara occeeats 13. 16 118. 20 5. 84 226, 28 12. 00 
Percent original capa- 
(CaN EU ANG CLUE 7.16 4.00 . 20 2. 54 . 98 


The foregoing table gives the average rates of 
storage loss for the entire period of each reservoir 
except Washington Mills. A survey of Washington 
Mills Reservoir made in 1922 yielded sufficient data 
so that the storage capacity at that time could be 
determined. From this information it was possible 
to compute the amount and rate of storage depletion 
in the two periods 1902-22 and 1922-36. It was 
found that in 1922 Washington Mills Reservoir had 
lost 80.02 percent of its original capacity, at the rate 
of 118.20 acre-feet per year, and at present is 82.69 
percent filled with sediment. These figures indicate 
that the reservoir was as full as possible in 1922, 
after a period of 20 years. Since that time practically 
all sediment entering the reservoir has gone on past 
the dam because the available storage had decreased 
beyond the point where additional silt could per- 
manently settle. This would mean that the present 
capacity of 511.47 acre-feet, which closely represents 
the capacity during the past 14 years as well, is little 
more than the volume of a normal section of channel 
of the same length as the reservoir, maintained by the 
flow of the New River. As a check on the above 
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conclusion, te approximate velocities which a | 
exist within the range of stage of the New River, ina | 
channel with the given average cross section, on . 
computed. The results show that the high velocities 
would probably scour material accumulated during 
periods of low river stage but that lower velocities 
would allow deposition. In other words, the chan- | 
nel cross section is in a condition of equilibrium, but 

varies between rather definite limits, determined by | 


maximum and minimum river stages. 4 
"i 
; 4 

Greatly Reduced Capacity ze | 


Excessive silting presents a serious problem at 
Washington Mills. The storage capacity of this 
reservoir has been so greatly reduced that the opera 
tors find it necessary to supplement their own gen- — 
erators at intervals by purchased power. Frequent 
shut-downs are required in order to sluice out the 
intake to the generators. Silt accumulates so rapidly 
in the forebay that a mud valve at the lower end, 
opened in November 1935, was covered with 6 feet 
of mud when the valve was again opened 5 months” 
later. A fire hose is used to open up a channel in the 
silt above the generators by hydraulic methods. This 4 
process is necessitated three or four times a year. 

Another practice followed at Washington Mills is 
to open the headgates from the forebay to the ciel 
below the dam, allowing stored water and normal 
discharge to drain out rapidly, washing silt with it. 
On April 18, 1936, 6.76 acre-feet of silt—equal to 
1.32 percent of the storage capacity before draw-down, — ; 
or 0.23 percent of the original capacity—was flushed — 
from the basin by this process. Better results are 
prevented by the fact that the bottom of the five 
headgates are 20 feet or more above the original stream _ 
bed, and are all at one end of the dam. Silt is thus 





een: 





F orebay of Washington Mills Dam almost completely 7 
filled with silt. 








wider than the original river channel. 


example, although Byllesby 
_ low Washington Mills Dam, it has silted at the rate 

_ of 226 acre-feet per year, an annual rate of 2.54 per- 
cent of the original capacity. 
Mills Reservoir is estimated to have lost at least 65 
percent of its original capacity, and hence most of its 





_ Clearing silt from mud valve by hydraulic method. 
Six feet of sediment accumulated here between 
November 1935 and April 1936. 


"scoured from a single narrow channel extending about 
2,000 feet above the dam, and to only about one-half the 
depth of the deposit, leaving the greater part untouched. 


Buck and Byllesby Reservoirs, particularly the latter, 
_havealso lost a large part of their original storage capac 
ity, with a corresponding impairment of full capacity 
operation at times, during critical low-water season. 

The Fields Dam is so low that it has no appreciable 
storage, but serves for diversion only. Silting has, 
therefore, had no material effect on plant operation. 


Silting Rates in Series 


All four of the reservoirs are channel lakes, very little 
The gradients 
of the original river channel within the reservoir 
basins, in feet per mile, were as follows: Washington 
Mills, 28; Byllesby, 15.6; Buck, 22; Fields, 6. 

The results of the surveys indicate that the presence 


of such a channel-type reservoir even a short distance 


above a projected dam site is no insurance against 
storage loss by silting of the new reservoir. For 
Dam is only 9 miles be- 


However, Washington 


effectiveness as a silt trap, by the time Byllesby Dam 


was constructed. A better example is Buck Reser- 


voir, only 3 miles below Byllesby and constructed at 


the same time. This reservoir has lost 23 percent of 
its original storage in a period of 24 years, despite the 


_ presence of a much larger reservoir a short distance 


upstream. Since no tributaries enter the New River 





in the intervening 3 miles, practically all the sediment 
in Buck Reservoir must have passed over Byllesby 
Dam. 

Rate of Erosion 


In order to develop the significance of the rate of 
silt accumulation in relation to drainage area, the fol- 
lowing data were computed: ° 
Total sediment in all 4 reservoirs..........acre-feet.. 8,154.99 
NGG Cipleekt TesehVOIk es, Uslug eat) .ccr ees ss years... 3325 
Average annual accumulation.............acre-feet.. 243. 43 

Since the determined average rate of sedimentation 
in these reservoirs is a general index of minimum rates 
of net erosion of the watershed, the above figures may 
be expressed as fol ows: 


‘T Otabatea OL watersped oc. ot eee eek square miles.. 1,320 
Annual accumulation per 100 square miles of drainage 

AL COMME A mene RNs Bay diate tue. e 5 yee ohn Ware acre-feet.. 18. 44 
Annual accumulation per acre of drainage area . cubic feet.. 112. 55 


It is certain, of course, that an unknown fraction of 
the erosional debris had passed Washington Mills Dam 
and on down the New River before the Byllesby and 
Buck Dams were completed. It is equally certain 
that another unknown volume has since passed over 
the latter two dams, the lowest in the series. There- 
fore, the above figures are less than actual net erosion 
on the New River watershed. However, they serve 
to indicate in a general way the probable rates at 
which further storage depletion of present or addi- 
tional reservoirs in the New River series may be 
expected to take place. 

Inasmuch as Washington Mills Reservoir is prac- 
tically full of silt, Byllesby Reservoir is 60 percent 
full, and the smaller Fields and Buck Dams have but 
little remaining storage capacity, it is safe to say that, 
within a comparatively few years, the entire volume 
of erosional debris from the New River watershed 
will be passing unchecked downstream, at a rate ex- 
ceeding 250 acre-feet per year. 

This figure, of course, represents only an indeter- 
minate fraction of the net erosion of the watershed, 
since it is evident that considerable stream-borne sedi- 


‘ment passed the whole series of dams and other vol- 


umes of sediment are being deposited outside the 
reservoirs on channel bars and islands. Average 
losses of soil from the lands of the watershed are, 
therefore, much greater than 0.63 ton per acre and, 
as alluvial readjustments progress, a gradual increase 
in potential rate of silting of any additional reservoir 
constructed in the valley is to be expected. 


10.63 ton (allowing 100 pounds per cubic foot). 
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i: BOOK REVIEWS AND, ABSTRACTS li ‘ 


By Phoebe O’Neall Faris 








SOLON ROBINSON Pioneer and Agricul- 
turist, Volume I, 1825-45. Edited by Herbert 
Anthony Kellar. Indianapolis. 1936. 


Here is a book that is hound to be hailed with enthusiasm by 
students of American agriculture, by prairie pioneer specialists in 
particular, and by the general reader whose interest in the develop- 
ment of the United States throughout the century that is past 
leads him to delve into the letters and published writings of men 
and women who traversed with ox teams the boundless rich land 
to found towns and to build farm homes. 

A man of parts, Solon Robinson was first of all wholeheartedly 
an agriculturist. He wrote with pungency, on many farm subjects, 
for many papers. He traveled widely and observed keenly; he was 
a prairie settler—a squatter, in fact—and he was the founder of 
Crown Point, Indiana. The land in the vicinity of his first prairie 
cabin was known as Robinson’s Prairie, and as such it appears on 
contemporary maps today. In 1838 he wrote one J. Buel, of the 
Albany Cultivator: “Dear Sir: What can, what must, what shall 
we do, to elevate the standing of the cultivators of the soil?” and 
thus began a famous crusade for a National Society of Agriculture 
which resulted 3 years later in the formation of such an organiza- 
tion. Although the society was short-lived, it set in motion forces 
which culminated in the establishment of the United States De- 
partment of Agriculture in the year 1862. 

That Solon Robinson had vision and a progressive spirit is 
evidenced by his many writings advocating scientific practices 
which, although truisms in this day, were daring and novel to the 
farmers of his time. In 1845, while on a visit to the John T. Leigh 
plantation in Mississippi, Robinson wrote of the “great and indis- 
pensable improvement upon Mr. Leigh’s farm” in the form of 
hill-side ditches. “Now, if anybody should ask ‘what are hill side 
ditches?” I have to say, that the whole of all the numerous hill- 
sides are ditched with one or more ditches, as may be necessary 
to take up and carry off all the falling water, almost on a level, and 
winding round till an outlet can be found to discharge it without 
injury to the land. These ditches are laid off by a level, and are 
intended to remain permanent fixtures; and all the plowing has to 
conform to their shape, and as a matter of course, utterly annihilat- 
ing “straight rows.” * 

On the subject of grasses and terracing to prevent erosion of the 
soil, Robinson was enthusiastic, and at the same time disgusted 
with farmers who ignored his soil waste warnings. Of the 
Bermuda grasslands he wrote, “the tenacity of life in it (Bermuda 
grass) is so great that some people object to admit it upon their 
land for fear that they never could get rid of it. In fact it would 
seem that they would prefer to see their land taking its rapid course 
down the millions of gullies through which some of the finest 
soil in the world is sweeping its way rapidly toward the Gulf of 
Mexico, rather than risk the trouble of getting this grass into their 
cultivated fields * * *, For, be it known, this is the land of 
gullies * * *, Now the very worst of these waste gullies can 
be reclaimed into the best of pasture, and the further waste pre- 
vented by Bermuda grass alone, and that in 1 or, at furthest, 2 
years. It will even adhere to the perpendicular sides of banks, and 
in the bottom of ditches it will grow and collect the wash, and 
again grow up through the accumulating dirt, and again collect 
another coat of wash so that it not only prevents the further 
waste, but in a measure will fill up many of the smaller gullies 
already formed.” 

Throughout his career Solon Robinson was persistent in his 
strong advocacy of many and varied farm home and soil improve- 
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ments. The use of fertilizers—lime, guano, marl, animal manure, 
swamp muck; deep plowing; better rural architecture and more 
adequate ventilation in farm dwellings; protection of animals 
from the weather; keeping of weather records; cultivation | 
of trees, shrubs, and flowers; diversification of crops; better 
pumpkin pies. 

Many of his articles and addresses aroused heated argument 
among his readers and hearers, and brought forth hundreds of | 
communications supporting his ideas or denouncing them. Often | 
he varied his farm writings by dwelling on other topics. He 
criticized the State penitentiary system of Tennessee, advocated a 
flat rate of postage, called attention to a new method of printing 
invented by Josiah Warren; discussed people and places and ideas 
encountered in his travels throughout practically every State 
then in the Union and portions of Canada. At times he resorted | 
to fiction to tell the prairie story, and occasionally he produced | 
some amusing but very bad poetry. In 1864 he produced a book — 
of importance which was called Facts for Farmers. § 

A few titles from Robinson’s writings which appeared in the 
New York Tribune will give some idea of the scope and variety of | 
his agricultural interests: Perils of Prairie in Winter, Cotton Gin | 
and Presses, Sugar Cane, Rice Culture, Orange Growing in — 
Florida, Production of Turpentine, Home Grown Tea and Coffee, 
Oaks, Cypress, and Palmetto, Mountain Fruit Farm. 4 

From the point of view of the soil conservationist the publication | 
of the life and letters of Solon Robinson in two volumes during the | 
1936-37 period is an event both fortunate and timely. We want | 
to know more and all there is to know about the man who, acen- 
tury ago, wrote of the prairie after the second crop“. . . you have 
a deep, loose, rich black soil, which as you do unto it, so it will do 
unto you. The practice generally adopted is to take the skin and 
starve the body—burning straw and wasting manure—‘running 
over’ four times as much land as can be cultivated.” » 

We await with interest the publication of volume 2 of the — 
works of Solon Robinson. 


SILTING OF RESERVOIRS. By Henry M. 
Eakin. Technical Bulletin No. 524, U. §. D. A. 
July 1936. 


This bulletin presents data from silt observations and sediment 
measurements of significant reservoirs in the southeastern, southern __ 
Great Plains, and southwestern type areas of the United States,and | 
shows conclusively that the silting of reservoirs is a practical 
problem of first order in all three regions, wherever accelerated 
erosion is in force. The report is designed to give a preliminary 
outline of the more important aspects of the problem, to summarize -| 
the results of studies made heretofore by other agencies, and to 
present the findings of the Soil Conservation Service during the 
fiscal year ended June 30, 1935. 

Since data point to the fact that in the southeast reservoir silting 
results chiefly from erosion of deep residual soils as influenced by 
human occupation, it becomes increasingly apparent that much « 
benefit can come from organized cooperation in the matter of im- | 
proved terrace slopes. In the southern Great Plains silt detention 
above reservoir level is indicated, along with terrace and contour 
cultivation, cover and strip cropping, and control of incipient | 
gullies. Higher rates of silting in the Southwest, due largely to 
overgrazing and resulting sheet and gully erosion point to the need 
for restricted grazing, mechanical structures in arroyo and gully, | 
earth barriers above reservoir level in broad tributary outlays, and 
growth of vegetative screens in delta areas. 
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Winter feeding station for wildlife. In Coon Valley 161 such stations were established during winters of 1933-34 
_ and 1934-35 as part of emergency wildlife conservation program of Soil Conservation Service. They were 
instrumental in saving pheasants and quail, pending improvement of winter food conditions in the valley. 


PROTECTING FIN, FUR, AND FEATHER IN COON VALLEY 
i By Kenneth Davis 


| The way is being prepared for permanent wildlife When the first white settlers came in 1844, the whole 
conservation in the oldest of the erosion-control area was covered with alternate grasslands and woods. 
| demonstrational areas—Coon Valley, Wis. Small fur-bearing animals, grouse, and quail abounded. 
Coon Valley is situated in the so-called “Driftless” The central stream draining the area and the smaller 
or unglaciated region of southwestern Wisconsin. streams pouring into it were alive with fish. But this 
_ Ages ago when the great glacier spread over a large condition did not long prevail. 

| part of North America this region somehow escaped The settlers cleared many acres of timber land, 
| the ice sheet. While the hills all around were rounded plowed every available acre that would yield a profit, 
| off and leveled down by the grinding force of the and turned cattle to graze cut-over as well as wooded 
_ glacier, those in what is now called Coon Valley kept hillsides. As a result, the valley for a time was very 
| their sharp ridges and steep slopes. prosperous, but it wasn’t long before it became 
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Contour terracing and strip cropping not only provide indirect benefits to wildlife through the lessening 


. 


of soil losses but also direct benefits through the establishment of what wildlife specialists term ‘‘the maximum 


amount of edge.”’ 





This nest of quail eggs huddled close to a fence post 
gives evidence of the value of allowing good cover to 


grow up dlong fence rows. In Coon Valley the 

practice of strictly clean farming is being modified 

to permit the establishing of such cover as this im 
odd corners. 


apparent that something was wrong. Too much steep 
land had been plowed and too many cattle had been 
turned on pastures and woodlots. 

Soon decreasing crop yields gave evidence that the 
rich topsoil was being lost. Gullies began to cut 
gashes in the sloping fields. Coon Creek became 
muddy with silt and within a brief period of years was 
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Wildlife tends to congregate along the line separating one type of vegetation from another. 


transformed from a narrow, deep stream to a shallow, 
muddy one along which floods were a seasonal occur- 
rence. The wind-blown loess which forms a mantle 
over the valley is extremely erodible, and it wasn't 
long before Coon Valley was known as one of the most 
seriously eroded agricultural sections in Wisconsin. 

The effects of all this on wildlife are obvious. Trout, 
originally abundant in Coon Creek, were almost wholly 
driven out by the silt and by the shallowing and con- 
sequent warming of the stream. The denuding of 
hillsides, the plowing of every available acre that would 
yield a profit in crops, the grazing of woodlands—all 
these meant the destruction of both food and cover for 
wildlife and death for large numbers of grouse, pheas- 
ants, quail, and various small animals. The populations 
of these birds and animals were greatly depleted. 

Thus, when the erosion-control demonstration area 
was established in 1933, Coon Valley was well on its 
way toward becoming a ruined, desolate area. 


Wildlife and Erosion Control 


The immediate task was to effect rather radical 
changes in farming methods, to coordinate these 
changes into a single unified program, and to keep the 
program economically sound. 


More than 400 farmers in the watershed agreed to 


cooperate with the Government for a 5-year period to 


control erosion on their farms. They agreed to follow — 
the farming plans which they together with erosion — 


specialists worked out for their respective farms. In 
making these plans, each farm was considered as a 
(Continued on p. 112) 
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A gully before and after establishment of vegetation. Note reclamation of silt effected by wire check dams 
constructed by Soil Conservation Service. Permanent improvement of environment for wildlife is provided 
by fencing out and revegetation of gullied areas such as this. 











(Continued from p. 110) 
unit. In no case did the Federal Government sign a 
cooperative agreement simply to fix a gully on a farm 
or to terrace a field. To get these things done, it was 
necessary that the farmer agree to follow recommended 
erosion-control practices on the farm as a whole for the 
5-year period. 

On these farms a concerted attack has been made on 
all phases of the physical problem of erosion control. 
Fields have been terraced, and terrace-outlet and gully- 
control structures have been built. Cropping systems 
have been rearranged to provide maximum protection 
to soil of various types and slopes and to maintain fer- 
tility. Strip cropping on the contour, and terracing 
programs, have been introduced for sloping fields. 
Vegetative and engineering means have been used to 
prevent stream-bank cutting on valuable bottom land. 
Denuded hillsides have been planted to trees, and ex- 
isting woodlands have been fenced out to prevent 
grazing of them. 

Obviously, this program cannot fail to benefit wild- 
life. In a very real sense wildlife is a product of the 
soil, and whatever is done to conserve the soil is of 
benefit to wildlife. With this in mind, the Service has 
made wildlife work an integral part of its program 
for Coon Valley. Every effort has been made to fuse 
the revegetative phases of erosion control with wild- 
life work and so achieve a coordinated program designed 
to conserve wildlife, as well as soil and water. 


How the Program Works 


The revegetation of stream banks, gullied areas, and 
hillsides is not only an important part of erosion- 
control work but also provides a splendid opportunity 
for wildlife conservation. The foresters and agron- 
omists of the Service have cooperated with the biolo- 
gists by including in their plantings species having 
special value as wildlife food or cover. 

On the edge of wooded areas having good wildlife 
cover, food patches consisting of various grains and 
sorghums are being planted each year by the cooperat- 
ing farmers. At the present time there are 312 such 
food patches in the valley, and quail and pheasants 
have derived considerable benefit from them. Records 
kept on this work show that practically every game 
bird in the valley has made some use of these food 
patches. 

Various types of food patches are being tried in the 
area in an effort to determine which is most satisfac- 
tory. Some of them are cultivated and some are not. 


112 


They contain different species and varieties of plants. 
Most of the patches, however, are not experimental, 
This food-patch program was supplemented, during 
the first 2 years of erosion-control work, by emergency 
winter-feeding designed to carry through the cold sea- 
son many birds and small animals which otherwise 
would have starved to death, due to the destruction 
.of wildlife food through agricultural operations. This 
was carried out by establishing feeding stations— 
generally barrel-feeders placed beneath a crude shelter 
built of boughs and brush—at strategic points through- 
out the valley. Some 161 of these stations were op: 
erated in the valley during the first two winters. 

Last winter this supplementary feeding program was 
discontinued by the Service, as it was felt that winter- 
food conditions in the valley had been sufficiently imy 
proved to provide ample nourishment for existing 
populations of birds and animals. By that time, the 
interest of farmers in the program was assured. 


Farmer Cooperation 


The wildlife and erosion-control phases of the Service 
have in most cases been conducted jointly. Except for 
some outsiders who are copying the wildlife methods, 
all farmers aiding in wildlife work are also cooperating 
in erosion-control work. Three hundred and three of 
the eight hundred farms in the area are now under 
agreement to follow recommended practices for wild- 
life conservation, and it is on these farms that the food 
patches are located. 

The wildlife cooperators are developing a new con- 
cept of the relationship of wildlife to environment and 
are endeavoring to establish as favorable an environ- 
ment for wildlife on their farms as possible. This 
involves a few minor changes in farming methods. For 
instance, one of the most serious factors affecting 
winter-food conditions in the valley has been the prac- 
tice of clean farming. Farmers have been in the habit 
of removing every bit of grain from the grain fields at 
harvest, all corn shocks and all sorghums in the’ fall, 
and have kept their fence rows clean, removing bushes 
and weeds which might otherwise have served as cover 
for wildlife. Now, however, in consideration of the 
birds and small animals, they are leaving strips of corn 
or occasionally a series of corn shocks on areas adjacent 
to good cover. Fence rows are left to grow up in 
grass and bushes. In addition, odd corners are being 
planted to trees and shrubs to provide permanent cover. 

Some of these farmers are also establishing winter- 
feeding programs of their own, placing deposits of corn 








or grain at strategic points in the wooded portions of 
their farms. 

One farmer in the valley, George Dingledien, stared 
in astonishment through the dusk of a cold winter 
evening last year at a covey of quail roosting in a 
spruce tree only a few yards from his front porch. The 
covey spent the nights there throughout the whole of 
the winter season. This same farmer fed 53 quail on 
his place during the winter of 1934-35 and reports a 
marked increase in quail and pheasant since he estab- 
lished a feeding program and fenced off his woodlots 
to exclude grazing stock. 





Extent of the Work 


The Service has planted 721 acres of trees in Coon 
Valley and has placed 12,388 acres of woodland under 
protection from fire and grazing. On the 12,388 acres, 
the forest undergrowth, no longer annually destroyed 
by grazing cattle, will provide not only more effective 
control of run-off but also food and cover for wildlife. 

In addition to the woody plantings in woodland 
areas, the Service, as part of its erosion-control opera- 
tions, has planted over 26 acres of trees for wildlife. 
All in all, 31,600 woody plants have been planted in 
the valley, chosen especially for their value as wildlife 
food or cover. 








Wildlife food patches like this one planted at the edge of good cover are established on over 300 farms in Coon 

Valley. Planted to corn, sorghums, and other suitable crops, they constitute an important feature of the 

bermanent wildlife program of the Soil Conservation Service and mean the difference between life and death 
for many birds and animals during the long winter months. 


Close cooperation has been maintained with State 
agencies in conducting the wildlife work, and espe- 
cially with Aldo Leopold, of the University of Wis- 
consin, who was instrumental in establishing wildlife 
conservation as a part of the erosion-control program. 
During the last 2 years, the Wisconsin Conservation 
Department has provided 1,000 pheasant eggs which 
the Soil Conservation Service used to aid in restocking 
the valley. The Service and the 4-H clubs in the 
valley area have cooperated extensively, carrying out 
a number of projects designed to increase population of 
quail, grouse, and pheasants. Cooperators are now 
posting their lands for regulated hunting. In this they 
are receiving help from the Wisconsin Conservation 
Department. 


Looking to the Future 


In Coon Valley today, one can see the inception ot 
a future in which the land will be treated kindly rather 
than as an unlimited resource to be continuously. ex- 
ploited.. Agriculture will then be conceived as a 
cooperative rather than strictly competitive enterprise, 
in which man and nature will live in harmony rather 
than at odds with each other. A stable agriculture 
will then support a stable community. In the woods, 
fields, and streams, wildlife will again abound. 
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T. V. A. PLANTS TREES, BUILDS 


CHECK DAMS, IN MOVE 


TO PROTECT NORRIS DAM FROM SILTING 


Norris Dam—an investment to be protected from the effects of erosion. 


Deep sawtooth gullies in the Clinch River water 
shed are being paved with straw and brush, held 
down by wire and stakes, stabilized by black locusts 
and lespedeza, as a practical means to erosion control 
and the protection of the large Norris Dam investment. 

Regional foresters and other specialists of the Soil 
Conservation Service, in late October, devoted two 
crowded days to an inspection of work being done 
under direction of the forestry division of the Ten- 
nessee Valley Authority. A long cavalcade of motor 
cars, each with a T. V. A. technician in the driver’s 
seat, traced a serpentine course from dawn to sunset 
along main highways, then secondary and, finally, 
tertiary roads, to remote and almost inaccessible hill- 
sides of abandoned farms and submarginal lands. 
Here is bad land practice. Here is erosion at its 
devilish worst. Here is an active threat to the perma- 
nent usefulness of Norris Dam. Here is a challenge 
which forestry and engineering must help to meet. 

Ten principal stops were made the first day, eleven 
the second, and at each halting point there were snake 
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fences to climb, barbwire to pass, rough country for 
the testing of high boots and corduroy. With dog- 


wood, sourwood, tulip poplar, maple, sumac, gum and , 


oak painting a back drop of autumnal colors, lecturers 
explained numerous projects involving engineering and 
reforestation control of gullies, and brush matting on 
sheet-washing areas. 

At the Clinton Forest Nursery 15 million trees per 
year are now being produced for the planting of 
T. V. A. lands and for use on cooperative erosion- 
control projects throughout the Tennessee Valley. 
Still in an early stage of development, the nursery has 
a possible maximum production of 40 million trees. 
Included in the establishment is cone storage and ex- 
tractory equipment designed to supply seed for both 
this and another forest nursery operated by T. V. A. 





+ 
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The latter devotes itself to nursery experimentation in — 


pollination, budding, grafting and propagation, does 
feld testing, checks stock developed at the nursery, 
and conducts a system of scouting for superior native 
species. 


q 
7 
a 


o 











Forestry activities are conducted with an eye toward 
__ conserving not only soil but fish and wildlife as well. 
_ The Norris fish hatchery includes three hatching pools, 
a daphnia pool for food supply, an administration build- 
ing, and pumping equipment. Fish hatched here will 
be placed in the 26-acre lake formed by the Doak’s 





Before treatment. 


Creek fish dam, another point of interest on the 
itinerary. 

The E. T. Campbell project is typical of those visited 
in which an effort has been made to control erosion by 
using check dams in only a few of the larger gullies. 

(Continued on p. 130) 


After treatment. 





DAYTON MEETING HEARS ENLOW ON ASIATIC PLANT- 
HUNTING—CONSIDERS AGRONOMIC PRACTICES 


Members of the Soil Conservation Service in region 
3 met in Dayton, Ohio, October 27-28, to discuss 
agronomic practices and farm-management problems 
in connection with erosion control. 

At a night session Charles R. Enlow, head of the 
agronomy section, Washington, D. C., described his 
7-months’ expedition with H. L. Westover, into 
central Asia in search of grasses, legumes, shrubs, and 
trees which might prove valuable for erosion control 
in this country.! His remarks were illustrated by 
lantern slides. 


Searched Mountains and Deserts 


Entering the central Asiatic sections through Mos- 
cow, where Russian scientists extended them every 
courtesy in arranging their trip, the two plant ex- 
plorers searched extensively through the mountains 
and deserts for promising plant species. This section 
of central Asia grows many legumes, and other plant 
species which either have been adapted to conditions 
in the United States or give promise of being useful 
here. Among other valuable plant species found in 
central Asia are strains of Turkestan alfalfa which 
have proved resistant to alfalfa wilt, a disease which 
has become prevalent in some of the midwestern 
States in recent years. 

Enlow and Westover brought back some 2,400 
samples of seed, and since their return have received 
another 2,000 seed samples through arrangements 
made with Russian scientists. Many of these species 
were obtained in Turkey, the arid regions of which 
they also visited. These seeds have been planted in 
semiarid States of the Middle West. They are being 
tried out under varying climatic conditions from the 
Dakotas to Oklahoma, as well as in Arizona. In 
addition to the seeds of promising grasses, the plant 
explorers also brought back numerous species of nuts 
and stolons of roots of several plants which do not 
produce viable seed. 


Strip Widths Discussed 


Among the questions discussed in the regional 
offices was the most desirable width of strips where 
strip cropping is practiced. Results from demonstra- 
tions on farms throughout the country indicate that 


1 Mr. Enlow and Mr. Westover made this trip in 1934 as members of the 
Bureau of Plant Industry. 
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strips should vary from 50 to 150 feet in width, 
Walter V. Kell, agronomist from the Washington 
office, said. The width varied principally with the 
slope, the soil type, the degree of erosion, and the 
rotation. Strips of 200 feet in width generally have 
not reduced erosion sufficiently, while strips narrower 
than 50 feet tend to become impractical. 


Contour furrows in pastures give considerable 


promise of holding rain or melting snow, where it 
falls on the land and where it will do the most good. 
The Soil Conservation Service demonstrations have 
been under widely varying climatic, soil, and slope 
conditions, and in almost all instances the furrows 
have proved that they hold water, prevent quick 
run-off, and encourage absorption of moisture. Such 
facts have been established by measuring and com- 
paring penetration on contoured pastures with 
adjacent pastures not contour-furrowed. 


Contour Furrows Considered 


Arnold S$. Dahl, in charge of eastern pasture work 
for the Washington office, reported on the effective- 
ness of various methods of constructing contour fur- 
rows. The demonstrations, he said, seem to indicate 
that shallow furrows close together give better results 
than deep furrows not so close together. Shallow 
furrows and more of them do not turn infertile subsoil 


to the surface and do not prevent passage of farm ~ 


implements over the area, yet appear to be effective 
in checking water run-off, according to Mr. Enlow. 
An idea of the amount of water which can be held 
by contour furrows may be gathered from calculations 
under given conditions. For example, each linear 
foot of contour furrow 6 inches deep and 18 inches 
wide will hold 0.75 cubic foot of water or 5.63 gallons. 
Thus, the water-holding capacity of contour furrows 


on a 160-acre pasture, with furrows averaging 20 feet — 


apart, is approximately 2,500,000 gallons. 


Economic phases of the soil-conservation work were _ 


given much attention in the discussions. Agricultural 
extension specialists of Ohio, Indiana, and Kentucky 
took part in the conference. E. J. Utz, head of erosion- 
control practices in Washington, D. C., also addressed 
the meeting. 

“Our aim is to recommend soil-conservation methods 


which are within reach of every farmer’’, said T. C. t | 


(Continued on p. 130) 
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WOODLAND, A PART OF THE 
By John F. Preston ? 


FARM 





Excellent erosion and run-off control, plus salable products that add greatly to the value of the farmer’s 
woodland. 


The owner of a country estate plans to use every 
part of his land for whatever purpose it is best 
adapted—agriculture, game, scenery, recreation, or 
for any other which promises pleasure or profit. 
The American farmer usually has quite a different 
conception. His idea of his farm consists of an 
aggregation of fields, pasture, and orchards. All other 
land included within the limits of the farm bound- 
aries, such as woods, brush, ravines, is too often 
looked upon as waste land. 

The farmer’s conception is a natural heritage from 
early days, the result of the struggle of the pioneer 
to hew a farm out of the wilderness. The “winning 
of the West” was achieved by means of a march 
through the woods, a gradual conquest of the wooded 
slopes of the Appalachian Mountains for possession 


of the wooded areas of eastern Kentucky, Tennessee, 
West Virginia, and Ohio. 


The Farm Woods in Pioneer Days 


In those days the only market for the products of 
the forest was that which supplied the farmer’s 
domestic needs. This was appreciable, and while 
it did not bring in cash, was an important means of 
making the farm a success. From the woods the 
farmer secured all the material for his house, his 
barn, and his fences. Fuel to cook his meals, warm 
his house, and smoke his meat, came from his woods. 
The mast from the forest trees fed his hogs, and the 
stream which flowed through his milk house had its 


1 This is the concluding article of a series. 
2 Head, Woodland Section, Soil Conservation Service. 
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source in the woods higher up the slope. To find a 
place for his corn field and to provide pasture for his 
cows and horses, however, he had to cut down the 
forest and, oftentimes, burn the logs. 

As the pioneers pushed westward, they came into 
a country which was not all woods, but where the 
forest was broken by big prairies; and still farther 
west the forest gave way completely to the prairie. 
Here the point of view of the farmer changed some- 
what, and under the stimulus of various laws offering 
inducements for tree plantations efforts were made 
to grow shade trees, shelterbelts, and even planta- 
tions of trees. These first attempts at forest plan- 
tations usually failed, and in the prairie country today 
the general idea of the woods and ravines as the waste 
part of the farm still prevails. 

Perhaps it was the fact that the forest openings 
furnished more or less forage and that the nut trees 
in the denser part furnished mast for the hogs which 
gave rise to the thought that the farm woodland 
was chiefly valuable as forage for stock. In any case, 
the chief use which most farmers have found for 
their woodland areas is the grazing of livestock. It 
is strange that this idea has grown in spite of the fact 
that, actually, the farm woodlands offer very little 
feed for cattle and horses and that the chief advan- 
tages are shade and refuge from insects. 

On the other hand, as time marched on from pioneer 
days, some farmers realized that the woodland is a 
profitable part of the farm and that its use as pasture 
is unprofitable. There are now many isolated 
instances where farmers have fenced stock out of the 
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woods and have deliberately managed their woodlands 
for a timber crop. In spite of the lack of management 
and in spite of the abuse, the census figures show that 
the woodland products of the farm constitute a 
considerable part of the total farm revenue. 

When we consider the farmer’s point of view, his 
misuse of his woods, it is indeed remarkable that the 
woodlands have persisted; and the fact that they are 


still there is a splendid example of the recuperative 


ability of Mother Nature. 


Point of View Changes 


More and more, however, is it becoming recognized 
by the farmers that not all land can be cropped and 
that the so-called waste land, including the woods, 
should be managed for whatever resource it will 
provide. We even find some farmers who are manag’ 
ing brush land for production of game, either for 
themselves or for purposes of leasing to hunters. The 
Soil Conservation Service is one of the organizations 
which is gradually bringing about this change in 
point of view. The Government’s plan for control 
of soil erosion on the farm contemplates the use of 
every part of the farm, and there rarely is any waste 
land which cannot be brought into the scope of the 
plan for producing revenue or other benefits. One 
of the first things that is brought to the attention of 
the farmer is that hé cannot have a forest which will 
continue to yield valuable returns if livestock are 
allowed to run under the trees. The woodland must 
be fenced and nature given a chance. 


Farm Plan and Woodland 


Proper management of the farm woods is, therefore, 
a part of the farm plan as set up by the Soil Conserva- 
tion Service for the control of erosion. The approach 
to the problem of. woodland management on a farm 
is different when this woods must fit into the entire 
plan than when considered by itself and merely from 
the standpoint of good forestry practice. There are 
a number of reasons why this is true: 

It is not a question of what the woods can be made 
to produce because of certain site and stand conditions 
and because certain species are present which have a 
particular market value;.on the contrary, the woods 
must be managed from the point of view of what the 
farm as a whole can be made to produce with the 
woodland resource a contributing factor. In some 
instances the acreage of farm woodland may actually 
be reduced by the farm. plan; and always the needs 
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of the farmer control the character of management 
which the forester prescribes. 


Type of Farm an Indicator 


The type of farm indicates usually the kind of forest 
management to be adopted. Obviously a stock farm 
requires more posts and corral poles, and more barns 
and sheds, than a grain farm. Up in the North 


Woods, maple sirup is an important product, and the _ 


management must provide not only the right condi 
tions for the growth of maple trees, but there must 
be an abundance of fuel wood with which to fire the 
evaporators. Farther south, where tobacco is an 
important crop, flue curing requires about 2 cords of 
pine wood per acre of tobacco. Therefore, the num- 
ber of acres of tobacco to be grown on the farm deter- 
mines the minimum acreage for the piney woods if the 
fuel is to be obtained from the farm unit. Should 
there be a large percentage of the farm area in woods, 
the opportunity to grow timber for the general market 
becomes an importantissue. There are other uses, also, 
for forests on the farm, such as picnic grounds, hunting 
preserves, and for purely aesthetic values. All of us 
have seen farms where the woods have the same 
artistic relation to the farm as the shrubbery to a 
home in the city. It forms the background which 
makes that farm home desirable and, therefore, has a 
value far beyond the products which may come from 
the woods. In such cases, the forest management is 
greatly modified over what it might be otherwise. 


Farmers’ Needs Come First 


In many cases, the fact that the woods provide 
labor for men and teams in the winter when no other 
work is available is sufficient reason for their main- 
tenance and care. Even where the sale value of the 
products obtained covers little more than the labor 
cost, with no overhead for idle labor of men and 
horses, this becomes obviously an important matter. 
Management of the woodland part of the farm may be 
affected by this fact; and the management may be 
directed to produce an inferior product merely be- 
cause there is a sure market for it and winter labor is 
the most important consideration. I know of several 
farmers who manage their woods with the idea of 
having enough lumber available in case the barn 
burns. This may be poor forest management, but 
from the standpoint of the farmer and his peculiar 
needs, it may be the best type of management. Here 
the forest provides insurance, and if the farmer prefers 
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The value of the farm woods as a place of beauty and recreation is recognized not only by the family living on 
the farm but by the prospective purchaser if this farm should be offered for sale. 


that kind of insurance, the woodland management 
must be modified so as to give him just that. I 
remember one farm, and doubtless there are numerous 
other examples, where, before the farm plan was made, 
a forester had marked the trees for cutting from the 
woods from the standpoint of growing saw-logs, for 
which the species and the site seemed to be eminently 
adapted. After the farm plan was made by the Soil 
Conservation Service, it developed that the farmer’s 
chief requirements were for fuel wood, and that he 
could better afford to go to the nearest lumber yard 
and buy the lumber which he occasionally needed. 
The management of the woodland was changed there- 
fore to provide, not saw-logs, but fuel, which meant 
a short rotation instead of a long one. 

_ These are a few of the considerations which bring 
about a change in the forester’s point of view if he 
is developing a management plan for the farmer’s woods 


as an integral part of the general farm plan developed 


by the Soil Conservation Service. It is radically 
different from the plan which is likely to be developed 
if other parts of the farm are not considered. If there is 
a new plan worked out by the agronomist which gives 
the farmer more pasture on 10 acres than he had before 
on 20, it becomes possible to retire some of the less 


profitable pasture lands from crop production and 
plant them to forest trees. Again the management of 
the farmer's woods is influenced by the farm plan. 
The foresters in the Soil Conservation Service must 
be farmers as well as foresters. They must look at 
the farm from the farmer’s point of view and make a 
plan for the woods only after having acquired an 
intimate knowledge of what the farmer needs, and 
after knowing what changes are being made by the 
agronomists and other specialists who are working on 
the same job. The farmer’s woodland is not a separate 
entity buta part of the farm. It is rapidly graduating 
from the status of a waste area, a woods pasture— 
burned, abused, and neglected—to a respectable 
unit of the farm worthy of the same attention, the 
same care which the farmer gives to his corn field or 
his pasture land. There are values in the woods, 
worthy of the attention being bestowed upon them. 





VALUABLE FOR REFERENCE 


Agricultural Statistics 1936 may be obtained from the 
Superintendent of Documents, Washington, D. C., at 50 
cents per copy. It constitutes a complete statistical record 
of the agricultural year. 
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LOOKING DOWN A 5-YEAR ROAD IN SOUTHWESTERN — 
OHIO 


By Wellington Brink | 
HIS, my companion told me, was the Wayne I shook the map out flat, so that I could see all three | 
Stephenson farm. He stopped the car, put on | 
the hand brake. I fumbled in my brief case for a land- 


use map I had picked up in the Hamilton office. 


sketches together. In pink, green, blue, buff, and white 

it lay square, straight, and chunky in 1935. In 1936 . 
it showed the fields beginning to assume a modern, 
streamline form. In 1940 a permanent, better-bal- | 


It had looked to me like a bit of a pipe dream, back anced system was obviously in effect with grain and 
there in the shielded office of the Indian Creek water- meadow alternating in narrow strips, shifting season 
shed project. But here was the thing in actuality, un- by season up and down the gentle slopes. 


rolling on a grander scale, not ona | 


i 


flat wall but on the fertile silt loam NI ‘XY h | 
of southwestern Ohio. Yes, here A N } S N A ings j 
| 


1935 





it was—a good, well-managed 
farm in 1936, on its way toward 
becoming a much better-managed 
farm in 1940. Large rectangular 
fields were beginning to narrow 
and lengthen and curve. A fence 
or two had been removed, a fence 
or two had been constructed. Hay 
would be allotted more space; pas- 
ture too. Woodland’s importance 
would be emphasized. Planning, 
rotating, strip cropping, terracing, 
fertilizing, good seed, furrowing in 
pastures; season by season they 
would be adding up to soil 
saved, productivity increased, 
and revenues enhanced by 1940. 





























Pasture Furrows in Ohio 
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Fence Building in Ohio 





All this might still be in pipe-dream category except 
for its being founded on statistics and sweat, experi- 


ments and experience—and except for its finding its 


__ way from the paper in my hand to the fields by the 


roadside. The so-called “‘soil-productivity balance’! 





applicable to this farm is worth looking at. 








| Positive | Negative 
| 193 
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The stock pond shown above is 
typical of many farm reservoirs 
constructed in Butler County, 
Ohio, under supervision of the 
Soil Conservation Service. It 
converted a useless field into 
pasture land, supplied water for 
cattle, took care of excess water 
flowing from nearby terrdces, 
and provided food and refuge 
for wildlife. 

A system of four terraces, pro- 
tecting approximately 15 dcres 
from erosion, drains into this 
reservoir by way of a roddside 
ditch and a diversion channel. 
A sodded spillway carries over- 
flow water into a wooded area, 
which in turn prevents soil 
washing. Water is piped from 
this pond to a tank for watering 
the cattle. Shrubs are to be 
planted around the reservoir to 
supply food and cover for wild- 
life. 


Erosion factors have been established by experiment 
for every soil type in Ohio. And it is proposed to 
achieve the higher “productivity effect” by stretching 
out the rotation period on these 171 acres, by retiring 
erodible land, and by introducing soil-building crops. 
On this place, which is at present understocked, it is 
not so much a matter of boosting yields as of balancing 
them, of assuring the safety of the farm investment, 
and of adding to the cash income. 


Ponds and Pastures 


Fields looked greener now than in many months. 
Four years out of the last six have felt the heavy whip 
of drought. The livestock industry has suffered under 
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its lash. Farmers sought water by drilling deep wells, 
and too often they found salt. They constructed 
shallow wells and ponds, and not infrequently their 
work went for naught when inexpertly built outlets 
gave way. A happy solution finally was reached in 
the cooperation of farmer and Government. Today, 
as we rode along the graveled side roads we stopped 
now and then to inspect numerous stock-watering 
pools built to serve the needs of both today and to- 
morrow. Owners or tenants had scooped the basins, 
thrown up the rims, implanted the fences roundabout 
to prevent damage by hoofs. Soil Conservation Serv- 
ice engineers, using W. P. A. labor, had fashioned 
cores and outlets. And at the troughs below, the 
thirsty throats of dry coming Julys and Augusts 
promise to find relief. Ponds such as these sometimes 
constitute the crux of the land-use program, for they 
enable lands to be in pasture that could not otherwise 
be so used. 


Well-Used Acres 


Indian Creek watershed is bosomed on some of the 
fairest soils of America: Russel, Fincastle, Delmar, 
Brookston. It is embraced in a blended, balanced de- 
sign of agriculture. Its custodians are mostly pastoral 
in ancestry, schooled in the arts of animal and soil 
husbandry—as eager for good ideas as for good seed. 


So it is natural that they give ready ear to the demon- . 


stration project’s slogan, “A proper use for every 
acre—every acre in its proper use.” Farm planning 
becomes a normal process to their orderly minds, and 
for the most part they are glad to profit by collaborat- 
ing with trained economists, agronomists, foresters, 
engineers. 

Planned Production 


Another interesting example of plan transference 
from drawing board to countryside is the Earl Creek 
farm. Here, in 5 years, with a positive “net soil pro- 
ductivity balance” of 0.2505 attained under a thought- 
ful rearrangement and readjustment, the number of 
animal units may be expected to be raised from 42 to 
48.5, the production of hay to be lifted from 39 tons 
to 76 tons, the grain yield to be increased from 1,440 
bushels to 1,817 bushels, and the pasturage to be ex- 
panded from 17.5 acres to 33.9 acres. On these 155 
acres of slight slope, it is expected that contour culti- 
vation, pasture furrows, and perhaps a small amount 
of strip cropping will constitute the principal physical 
restraints on roving soil. 


Gully plugging absorbs only 10 percent of the labor 
expended on erosion control in this project. The usual 
practice is to plant trees in the gashes, protect them 
from livestock and fire, and let nature take its course. 

Fence moving, on the other hand, is the biggest 


single work item. It is regarded as wisdom to lead — 


the barriers around the slopes, put them where they 


will stand guard over woodland, pastures, and ponds - 


and assist in contour-farming operations. 


There had been recent rains, and water was backed — ; 


up behind pasture furrows and terraces—sufhcient 
testimony that their assigned functions were being 
properly fulfilled. 

Stream banks, too, were seen holding at various 
points of stress, in gratitude toward low-cost jetties 
constructed by W. P. A. workers. 

There are seven Civilian Conservation Corps camps 
attached to the area. One of these is located in prox- 
imity to limestone and not far from coal, and in the 
absence of grinders some much-needed lime burning 
was undertaken. First a flooring of logs was put in 
position. Then a covering of litter was laid down. 
And finally, layers of coal and stone were alternated. 
Vents for a draft, and a roof of earth, completed the 
kiln, and the fuel was started on its 3 weeks’ smolder- 
ing. It was a demonstration of how local materials 
may profitably be utilized. 

Nowhere, I suppose, do we find a wider variety of 
erosion-control measures than in this area high in hogs, 
low in pasture, and thoroughly worth saving for to- 
morrow’s tomorrow. Normally there is a brown top- 
soil 10 to 12 inches thick, under which is a bright 
yellowish-brown subsoil often quite fertile when 
given enough moisture and a mead of organic matter. 
Go farther down and we encounter a gravelly material 
which can be downright troublesome. The slopes are 
long and gentle. Pastures are the key. What some- 
times happens when farmers restrict their pastures is — 
that they lean upon pasture meadows, run short of 
hay, feed more and more grain. Redrafting farm plans - 
ona 5-year basis is one way to halt this dangerous drift. 
And in doing so, th_y are using pastures, alfalfa, soil- _ 
conserving practices as the fulcrum for achieving a 
better balance. They are looking at their farms as a 
whole rather than as patchworks of separate fields. 
They are consolidating their properties and their 


homes, adding attractiveness to utility, providing trees . 
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and cover for quail—endeavoring to discover a proper 
use for every acre and to put every acre to its proper use. 
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TURNING THE EARTH UPSIDE DOWN WITH A 
| 4-FOOT PLOW 


By Walter V. Kell! restoring the fertile soil to the surface where it could 
be made to produce. A big 4foot plow is today 
doing the job at a cost of $35 per acre. It is possible 
that this is the largest plow in the world. Two large 
caterpillar tractors are required to pull it. It turns 
over a 4-foot furrow. 

The flood is a reminder of what might happen to 
these same valleys, as well as many others, if the fertile 
topsoil is allowed to wash from the hills until the 
subsoil is exposed. 

Crop rotations, cover crops, contour tillage with 


| le eee strip cropping, and a better use of the crop residue 
Bee oY Dats ag0.a Jaree Cam broke, In. couthern on the bean farms, should supply safeguards. 


California, the flood waters not only wrought destruc- 
tion to life and property but left on top of the fertile val- 
ley soils a heavy deposit of unproductive sediment. In 
many of the highly developed citrus groves this deposit 
actually had to be hauled off the land to save the trees. 
In some cases as much as 2,000 to 3,000 cubic yards 
per acre were removed—a very expensive operation. 
On those open valleys not yet planted to citrus 
trees, more economical methods were sought for 








1Associate head, Agronomy Section, Soil Conservation Service. 
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BLUE GRAMA 
Bouteloua = gracilis ; 
A Dominant Short Grass Throughout The Great Plains 
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80,000 Ibs. Seed Gathered In 1935 








CONTROL AND USE OF LITTLE WATERS IN FRANCE 


Excerpts from an address by M. Albert Magnein, Inspector General of Admin- 
istration of Waters and Forests, Paris, France, Before the Upstream 
Engineering Conference in Washington, D. C., September 22, 1936 


In the eighteenth century the river Leysse had 8 
disastrous floods and in the following century, 38. 
The floods had, therefore, become 4.7 times more 
frequent. In 1738, the forest covered 13,500 acres, 
or 53.2 percent of the drainage basin. In 1910, the 
forest covered only 9,870 acres. It had lost 27 percent, 
or more than a quarter of its former extent. * * * 

A speed at the bottom of a small stream of 10 feet 
per second is sufficient to erode the hardest rock, 
such as granite; 5 feet per second to wear down 
schist and conglomerate; and one-half foot per second 
to wear through soft clay. As man has no more 
influence upon the abundance of atmospheric water, 
storms, or melting snow than on the geological com- 
position of the soil, he must try to reduce the velocity 
of the; torrents “sea 


Government Reforestation 


For the entire French territory between 1861 and 
1935 the French Administration of Waters and 
Forests has reforested approximately 1,190,000 acres 
at a cost of 317 million francs, of which 57 million 
francs have been spent for corrective works. The 
social importance of works of correction and reforesta- 
tion executed in the Alps is considerable. It was not 
only necessary to protect roads cut from mud flows, 
but it was particularly important not to allow streams 
to carry away top soil from a village or the smallest 
hamlet. These areas, cultivated with affection by the 
present inhabitants help to keep these people in their 
home communities. If a flood carries away the soil, 
this inhabited center will definitely disappear. Later 
on, the forest which has saved these mountain people 
from exile and preserved the soil, will also give them 
WOt mar oe oe 


Enabling Legislation 


Works of correction of torrents and the regulation of 
pasturage cannot be done without injuring certain 
private interests. Although the works are executed 
in the public interest. it would be illusory to count on 
spontaneous, and even less enthusiastic cooperation 
from all landowners. A number of laws permit the 
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Forestry Administration to overcome resistance which 
might occur. The first was the law of July 28, 1860, 
on the reforestation of mountains; the second of June 
8, 1864, on the replanting of grazing lands; and finally 
the law of April 4, 1862, which abrogated and replaced 
the two preceding laws. By virtue of the present 
legislation, the necessary works for the restoration of 
soil can be declared to be “affected with a public 


interest” which permits the application of eminent — 


domain on that land where work must be done. The 
law of August 16, 1913, has well supplemented that 
of April 4, 1882, by permitting the declaration “affected 
with a public interest” to be applied not only for con- 
struction works against erosion but also for those 
aiming at the prevention of floods. * * * 


Stabilizing Sand Dunes 


One must also contend with wind, which, under 
certain conditions, can bring about the destruction of 


arable soil by covering it up with sand. This happened 


in the Landes before works of dune fixation were 
undertaken by the forestry service in 1862 and has 
been continued ever since. The technique of dune 
fixation is as follows: At a distance of between 100 to 
150 feet from the reach of the highest waves, a sea- 
coast dune is built by means of special fences. The 
work is continued until a dune 40 to 50 feet above sea 
Jevel is created. In the shelter of this artificial dune 


various grasses are planted. A cover of branches is 


used to stop the wind from displacing the sand which 
eventually is stabilized naturally by the growing 
grass. The area covered by such works along the 
French coast is approximately 250,000 acres and 
extends about 720 miles along the coast line. The 
works built since 1864 have cost 13,000,000 francs 
and the annual maintenance costs are in the neighbor- 
hood of 200,000 francs. * * * 


Laws to Protect the Forests 


It is not all tc create forests; one must afterward 
protect them just as well as those which have been in 
existence before. French legislation has passed two 
laws tor this purpose—that of 1859 on clearing of 


land and that of 1922 on forest protection. Restric- 
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_ tive measures concerning the clearing of land date far 
back. An ordinance of Francis I of January 1518 
and one of Henry III in 1588 prohibited cutting on 
royal forests and on those of others subject to certain 
public rights. The ordinance of 1669 reiterated this 
prohibition. The law of September 29, 1791, passed 
during the revolution, gave landowners the full free- 
dom of their woods, but cuttings became so heavy 
that the Government, by the law of April 29, 1803, 
was forced to restrict the right of destroying forests. 
During the years which followed, the texts of these 
laws were modified and finally consolidated into the 
law of June 18, 1859, which is still in force. This law 
provides for the prohibition of clearing land whenever 
the forests are necessary to protect mountain soil and 
slopes; for the protection of the soil from the sea and 
the movement of sand; for the protection of land in 
border zones; and, for the benefit of the public health. 
As one may see, the scope of the law is wide and it is 
frequently possible to oppose the destruction of a 
forest by its owner. 

Excessive exploitation may lead to the more or less 
complete disappearance of forests. The law of April 
28, 1922, classifies as “protection forests” those 
which are considered necessary to protect mountain 
areas and mountain slopes from avalanches and erosion, 
and to prevent floods and the movement of sand. In 
forests so classified the owner is compelled to apply 
for an official cutting permit from the Administration 
of Waters and Forests. Without such a permit no 
cutting can be done except by special authorization. 


Fire Prevention 


Fire is another enemy which threatens forests and 
against which precautionary measures had to be taken. 
First of all, preventive measures were necessary, such 
as the creation of firebreaks, the organization of fire- 
guards possessing a system of rapid communications, 
and the institution of fire-fighting corps in all localities 
adjoining the forests. The two most dangerous 
regions are in the Landes and along the Mediterranean 
‘coast where the pine trees and the underbrush are 
particularly vulnerable. During the summer season, 
fire watchers are on duty at vantage points and give 
an alarm as soon as they notice smoke. In the Province 
the system was brought to perfection by the construc- 
tion of watch towers equipped with radio transmitters. 
_ These stations can communicate at all times during the 


day and night with the radio marine station in Mar- 


 seilles, and the operator notifies the fire service im- 





mediately by telephone. A law of 1924 defines the 
obligations of forest owners with regard to fire fighting. 


Fish Farming 


The region of Dombes forms the southern part of 
the district of Bresse. It is a rolling plateau and the 
soil is formed of a glacial clay, hardly permeable. The 
upper part of the soil can be more or less penetrated 
by cultivating machines, but beyond 20 inches the soil 
becomes so compact that it is difficult to dig it with a 
spade. Because of the profile of this region and the 
impermeability of the soil, the Dombes is covered with 
ponds which for many years have been used for the 
raising of fish. Previously, the region of Dombes was 
unhealthful because of thesé permanent ponds, but 
the situation has changed since corrective practices 
have been introduced. During the entire period that 
these lands are under water, the bottom of the pond 
becomes richer through deposited organic matter of 
animal and vegetable origin. When the pond is 
drained, this dung assures a fine crop of cereal plants, 
especially oats. 

The system of fish raising and cereal farming together 
with the existence of a railroad for the rapid trans- 
portation of the product raised have brought to the 
Dombes a prosperity which is in direct contrast to 
its previous poverty. According to statistics, popu- 
lation density has increased and health conditions 
are very favorable. 

The surface of the Dombes is covered with rolling 
hills. In the basins between these hills ponds have 
been made by building dams in order to retain flood 
waters. A system of sluice gates provides for the 
drainage of the pond and grills hold back the fish. 
On the bottom of the pond there is a system of small 
channels and trenches to facilitate the drainage of the 
impermeable soil. In the middle of the pond is 
constructed a large ditch which traverses the full 
length of the pond and ends at the sluice gate. The 
fish pond is established at the deepest spot. At the 
periphery of the pond girdling ditches are built. 
Finally, parallel to the main ditch are dug a series of 
other ditches which are connected with one another 
and with the central ditch through a series of small 
channels. Two adjoining channels are separated by 
a ridge. By this arrangement, the water falling on 
the surface of the soil is drained and gathered in the 
main ditch; when the sluice gate is open, the water 
escapes through an overflow channel. 

The filling of the pond takes place usually in October. 
First, the soil is plowed in a direction perpendicular 

(Continued on p. 130) 
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SIGNIFICANCE OF NATURAL VEGETATION IN PLANNING 
EROSION CONTROL AND WILDLIFE MANAGEMENT‘ 


By Ben Osborn and H. L. Whitaker ’ 





¥ 
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The vegetation of an area provides a ready appraisal of the environment. In this scene from the West Tuay — 

Creek project, Ottawa, Kans., is shown the original boundary between a forest and a grassland type of vege- 

tation, indicating a transition from a relatively moist to a relatively dry habitat. The grass has been almost | 
entirely removed by overgrazing but the forest community still occupies its original position. 
























What makes a plant grow, thrive, and reproduce? study of the chief societies of a region affords the best _ 





The factors are many, their relationships complex, measure of the climate and its possibilities, while the _ 
Science cannot yet answer the question with complete- minor ones will reveal the significant variations in soil | 
ness or certainty. Man has not yet the knowledge and topography.” * | 
which would enable him to analyze the soil, the cli- The vegetation of an area, considered as a composite, 
mate, and whatever else might be involved, and say therefore, provides a ready appraisal of the environ- 
definitely what species of plants will grow, or how ment. 
well. When this vegetation is seen to divide itself into dis- 

The growing plant alone is the answer to the ques. tinct types, and these types in turn are seen to confine — 
tion ““Willit grow?” It is the sum total of all the plus themselves to different portions of the area under 
and minus factors in its environment.? At a given observation, it is plain that differences in soil, in cli- 
time the plants growing upon a piece of land consti- mate, in topography, or in treatment by mankind are 
tute an empirical measure of all the factors and influ- at work with sufficient force to affect plant growth. — 
ences which have touched their lives. These differences are of the greatest importance to the | 

As Clements says, “the judgment of many indi- agronomist, the forester, the range manager, and the 
viduals is more dependable than that of one and the wildlife technician, each of whom is concerned with 
verdict of many different kinds of plants grouped in a growing special types of plants or managing the 
community is much better. In consequence, the natural vegetation to obtain special results. The 
"Thee ie ee ese oF two articles on Mapping Natural Vegetation as a Background success of any of these operations depends toa large 
i Rig WHEES ¢ eae eee is junior biologist, Region 7, extent Epon how well they ake coordinated with the 
Soil Conservation Service. natural conditions under which they are practiced. 

3 Clements, F. E., 1920. Plant indicators; the relation of plant communities to ae te, 
process and practices. Carnegie Institution, Publication 290. Washington, D. C, 4 Quoted by A. E. Rupp in “Choosing the Right Tree” in Soil Conservation, | 
388 pages. Sept. 1936. From News Service Bulletin, vol. III, no. 31. 
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Agronomists have learned to study the soil and to 
adapt their practices to its varying qualities. The soil 
is but one factor, though a most important one, in 


plant environment. It is as much the product of the 
vegetation as tle vegetation is the product of it.° 
It is the result of plant life, and to a lesser extent, of 
animal life, working through the ages upon weathered 
rock materials. Its nature, therefore, varies with the 
type of vegetation which occupies it and has produced 
it. Vegetation consequently is an index to the type 
and quality of the soil. It may detect, and through 
its distribution may reveal, significant differences 
which remain hidden to man in his present imperfect 
mastery of soil science. 


Vegetation and Erosion 


The value of vegetation in holding the soil where it 

is formed—i. e., in erosion control—is widely, though 
imperfectly, recognized. The practical experiments of 
the agricultural colleges and erosion experiment sta- 
tions consistently show vegetation to be the most ef- 
fective and the cheapest method of preventing erosion. 
Evidence of this nature is accumulating rapidly, 

although the surface of the subject has hardly more 
than been touched. 


5 Kellogg, C. E. Development and significance of the great soil groups of the 
United States. U.S. Dept. Agr., Misc. Pub. 229. 40 pages. 1936. 


Vegetation provides the natural home for wildlife species. 


Another approach is exemplified by the laboratory 
experiments of Kramer and Weaver °® on the relative 
efficiency of roots and tops in protecting the soil from 
erosion and Weaver and Harmon’s’” study on the 
quantity of living plant materials in prairie soils in 
relation to run-off and soil erosion. These studies seek 
to determine by controlled experimental procedure to 
what extent, and why, various types of vegetation 
protect the soil. Their findings help to explain the 
results of some of the more practical trials under field 
conditions, and lay the basis for a scientific under- 
standing of the relation between vegetation and 
erosion control. 

Another phase of the subject, and one which has 
scarcely been recognized, is the possible correlation 
between natural plant communities and the degree 
of erosion, both before and after disburbance. Booth,*® 
in a study of this kind conducted as a master-of-science 
problem at the University of Oklahoma, found that in 
Cleveland County, Okla., the greatest degree of 
erosion had occurred in the Oak-Hickory (Quercus- 


6 Kramer, J., and Weaver, J. E. Relative efficiency of roots and tops of plants 
in protecting the soil from erosion. Nebr. Univ. Cons. Dept. Bull. 12. Lincoln, 
Nebr. 94 pages. 1936. 

7 Weaver, J. E., and Harmon, George W. Quantity of living plant materials in 
relation to run-off and soil erosion. Nebr. Univ. Cons. Dept. Bull. 8. Lincoln, 
Nebr. 53 pages. 1935. 

8 Booth, William E. The relation of plant communitiesto soil erosion in Cleve- 
land County, Okla. Unpub. thesis, Department of Botany, University of Oklahoma. 
Norman, Okla, 1932. ; 


On the margin of a forest community is found an 


intermixture of trees, shrubs, and open grassland, which provides ideal environment for some game species. 
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While using natural vegetation as the indicator of environment, the ecologist must consider the changes wrought 

by man’s disturbance. Comparison of the above soil profiles from tallgrass prairie in Oklahoma shows the 

removal of approximately 2 feet of topsoil since disturbance of original grassland. The measuring stick is in 
the same relative position in edch picture. q 


Carya) and Oak-Bluestem (Quercus- Andropogon) com- 
munities; while the least erosion was found in Blue- 
stem-Dropseed (Andropogon-Sporobolus) communities, 


Vegetation and Wildlife 


Wildlife conservation, along with soil conservation, 
must deal with the vegetative cover of the earth. This 
cover is the home of wildlife species. It is both their 
shelter and their food. 

Each kind of animal has its own special requirements 
and lives in the particular type of vegetation which 
most nearly suits these needs. Within its range, the 
average population of a species rises and falls as the 
condition and quality of the vegetative cover does or 
does not favor its own particular requirements. 

If man undertakes to manage and control wildlife 
populations, it is plain that he must work through 
vegetation. The plant species, either separately or in 
their natural associations are the materials which he 
must use. These species and associations, however, can- 
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not be shifted indiscriminately about the face of the earth. 
Each must be manipulated in its own natural environ 
ment. The natural vegetative pattern, therefore, con- 
stitutes the framework for the wildlife manager’s pro- _ 
gram and tells him what are the possibilities in any 
particular area. 











Significance of Original Vegetation 


The basis of an understanding of the natural vegeta- 
tion is a picture of the vegetation which occupied the — 
area before the white man’s activities so disturbed it as — 
to initiate the processes of erosion and deplete wildlife 
populations. : 

Against this picture of original vegetation, present _ 
conditions may be viewed and interpreted. By com- 
paring the present pattern with the original, the con — 
servationist may see the damage to the vegetative cover 
that has led to soil and wildlife losses. He also may 
see the trends of plant succession initiated by the dis- 
turbance, and may discern potential forces of correc’ 
tion within the vegetative cover itself. Having inter 
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preted the results of man’s activities to date, he then 
is in a position to see how even minor changes in the 
treatment of the natural vegetation will frequently 
result in material improvement in cover, to the benefit 
of both soil and wildlife. Likewise, he may see the 
weaknesses of the natural plant communities of his par- 
ticular area and be better able to judge where strength- 
ening by artificial means is necessary. 

As pointed out at the beginning, an understanding of 
the environmental adaptations and indicator values of 
native species and communities provides a guide for 
planting practices. Not the least important, it dis- 
closes the limitations imposed by the environment 
upon the use of introduced or exotic vegetation in the 
conservation program. 

In using the original vegetative pattern as an indi- 
cator of environmental conditions with which he has 
to work, the conservationist must not fail to consider 
the changes wrought by man’s activities by and since 
the disturbance of the original cover. The topsoil of a 


particular site may now be partially or entirely 


removed, or its store of plant nutrients depleted. The 
minor details of topography may be modified. Surface 
moisture concentration and ground water table may be 
altered. Local atmospheric humidity may be different. 
But, whatever these changes in local edaphic condi 
tions, it is certain that the climate has not been mate- 
tially changed, and the same general type of vegeta. 
tion which originally developed under that climate 
must be depended upon to provide the special com- 
bination of species which will meet the local conditions 
of the site. What that special combination of species 
may be can be determined by observing the particular 
variations of the climatic type which occupy similar 
local situations under natural conditions (not failing 
to recognize weed communities as a part of that type); 
or, possibly, only by removing all interference from 
natural succession and permitting the native type of 


vegetation to cope with the situation as only it can. 


If exotic species are to be used successfully, they must 
be species with the same environmental requirements 
as of the native species which otherwise would occupy 
the site. 

Under all circumstances, it is important that the 
person who undertakes to manage vegetation to serve 
the purposes of soil conservation and wildlife produc- 
tion knows the type of natural vegetation which origi- 
nally occupied the site. One of the first steps, there- 
fore, in planning such a conservation program is to 
map and analyze the original vegetation of the area 
under consideration. 


At least in the newer agricultural sections of the 
country, where relicts of the original plant communi 
ties are extant and the original pattern has not been 
too completely obscured by secondary succession, this 
is a relatively simple matter, once it is determined 
what types of natural vegetation originally were 
represented in the region and their basic ecological 
relationships are understood. 

The methods used by the authors in a reconnaissance 
of the original natural vegetation of the Central Great 
Plains Region will be explained in another article. 


HEDGES AND WINDBREAKS FOR 
SALINE LAND 


Irrigated land that has a high water table is likely to 
suffer from alkalinity. On such lands hedges and wind- 
breaks are important. Of the shrubs and small trees 
suitable for this purpose the Russian-olive (Elaeagnus) 
is one of the species that can best endure the presence 
of a moderate quantity of salts. Golden willow also is 
worthy of a test in regions having severe winters. In 
the Southwest, the pomegranate and species of tam- 
arisk, decidedly salt-tolerant plants, are excellent for 
hedges. One species of tamarisk is hardy as far north 
as central-western Nevada. Some larger growing 
saltbushes are very tolerant of salinity and also make 
sturdy hedges. 


KENYA NATIVE FARMER PROTECTS 
TREES 


In the North Kavirondo and Kikuyu Provinces of 
Kenya, East Africa, the native farmer, when culti- 
vating his land, is careful not to destroy tree vegeta- 
tion. Any trees in the area are either coppiced or 
pollarded, this being done to ensure that the trees are 
not killed. After weeding the crops, the weeds are 
piled up around the trees, thus assisting them to 
recover from the removal of their tops. This must to 
some extent also check surface wash on the plot. 


HALTING DRIFTING SANDS 


Diplotaxis tenuifolia, a yellow-flowered, mustardlike 
Cruciferous plant, known in the pastoral districts of 
South Australia as Teetulpa, is being used in that 
country for stabilizing drift sand. This plant is con- 
sidered advantageous on low-lying patches on which 
water accumulates and remains for a time before 
evaporating. Sheep will eat Teetulpa. 
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CONTROL AND USE OF LITTLE WATERS IN'FRANCE 4 


(Continued from p. 125) 


to the main ditch, the fish pond is cleaned at the 
same time, then the sluice gate is closed. Rain 
water gathers in the basin and, if rains are plentiful, 
99 days will be enough to fill the pond. The depth 
of the ponds, therefore, is in direct relation to the 
hygrometric state of the atmosphere. It does not 
exceed 5 feet in the central part; in the fish pond it 
reaches about 10 feet. But the depth of the water is 
subject to great fluctuations and long periods of 
droughts constitute a great danger. 

Fauna and flora of the pond are extremely rich. Fish 
find abundant food. One puts in mainly carp, some 
pike, and some perch. The ponds generally remain 
under water for 2 years and are cultivated in the third 
year. The fish are taken out at the beginning of the 
winter in order that the first frost may destroy the 
aquatic plants which form good fertilizer for the cul- 
tivated crop. If not destroyed, these aquatic plants 
hamper cultivation. The present surface of the ponds 
in the Dombes is approximately 25,000 acres. 

There are in France many other regions containing 
a considerable number of ponds but none of them ex- 
ceed the great surface of those in the Dombes. Most 


DAYTON MEETING CONSIDERS AGRONOMIC PRACTICES | 
(Continued from p. 116) 5 


Kennard, of the regional office. “It is not sufficient 
that we help the farmer work out a farming program 
that will control soil erosion. We must go further 
and demonstrate that farmers can afford to follow cer- 
tain methods which we ask them to adopt on the 
demonstration farms.” 

These methods include in some localities longer crop 
rotations, contour cultivation, strip cropping, contour 
furrows in pastures, woodland management and re- 
forestation of seriously eroded areas, more legumes, 
encouragement of wildlife, pasture management, and 


T. V. A. PLANTS TREES TO PROTECT NORRIS DAM 


(Contiuued from p. 115) 


The water from the eroding area is collected by diver- 
sion ditches and carried to the control gully in which 
permanent dams have been constructed. The remain- 
ing gullies have been plowed in, matted, mulched, and 
seeded. Seedlings planted along contour furrows in 
these 52 acres included 125,000 black locust, 7,800 
shortleaf pine, and 17,000 black walnut. 
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of these ponds were created in the Middle Ages by 
religious communities and by feudal seigniors, on their 
large estates to provide food for the great number of 
fast days (140 out of 365) imposed by ecclesiastical 
laws. At the present moment one can estimate the 
productive extent of lakes and ponds in France at — 
325,000 acres. a 
While surface water is frequently used for power, 
irrigation, and fish raising, underground water is rarely 
utilized directly. One such example exists in the Cran, 
a stony plain east of the river Arles and the Rhone. — 
Most of the land was covered with lean pastures for 
cattle. The surface of this plain is separated by an j 
impermeable layer of soil, 30 feet thick, from a heavy 
stream of clear water. The stream is supposed to be 
the old bed of the Durance which now joins the river _ 
Rhone much more to the north, at Avignon. This 
water is brought to the surface at certain points by _ 
drilling wells and installing pumping stations. After i 
the land was cleared of stones and irrigated, fruit 
trees, grazing land, and vegetables replaced the poor 3 
grass of the former desert lands of the Cran. . | 
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the control of active washing in gullies, said Kennard. 
Such methods and practices, he explained, will con 
trol sheet erosion, which is common on sloping landand 
which often leads to gullying. The soil conservation- S| 
ists determine by scientific methods which crops can | 
be grown safely on every acre of the demonstration 4 
farm. The land then is put to such use, often requir- j 
ing changes in the farmer’s type of farming. These | 
changes—whether they could and should be made, , 
and if so, how—were questions discussed by those 
attending the meetings in regional headquarters. 
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Roadside erosion control involves matting and seed- 4 ! 
ing of cut slopes, planting with vines and trees. | | 
The Authority’s comprehensive program seeks to 
anticipate the silting threat which has arisen in the 
case of other large dams, and is moving to contra 
excessive erosion by engineering and vegetative. | 
measures on the watershed. | 
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GRATION AND ECONOMIC OPPOR- 
TUNITY. By Carter Goodrich and Others. 
Philadelphia. 1936. 



























































“Ifa farmer planting corn ona steep hillside in the Appalachians or 
plowing the windswept Great Plains is thereby wasting the Nation’s 
‘soil resources, should he not be induced to move for his country’s 
sake, even if not for his own? Or if the establishment of a 
_ family on an isolated farmstead in the Wisconsin woods is likely 
to cost State and county far more in school and road maintenance 
than the farm will ever pay in taxes, and perhaps more than it 
will ever produce in crops, should not such settlement be checked 
to reduce the burden on the taxpayer?” Herein lies the central 
theme in this study of the relationship between migration and 
economic opportunity. Where should the people be, and how 
should they best get there? By what ways and means may migra- 
tion go forward with the least havoc in eA dislocation 
and human uprooting? 

In this report of the Study of Posuttion Redistribution, or- 
ganized in 1934 under the auspices of the Industrial Research 
Department of the Wharton School of Finance and Commerce 
of the University of Pennsylvania, the theme is developed by 
means of consideration of three bodies of experience: (1) The 
unguided migrations, since settlement of the continent, which 
have been characteristic of the American people; (2) certain 
attempts at controlled placement of population in foreign coun- 
tries; and (3) recent projects of population redistribution in the 
United States under pressure of emergency. 

In an opening discussion on regional contrasts in economic levels, 
an attempt is made to determine which areas have fared better 
than others, and to isolate for further study certain regions in 
which the problem of population placement is particularly acute. 
Outstanding regional studies included in this part of the book are 
- the Southern Appalachian Coal Plateau, by Tryon and Allin; 
: the Great Plains, by Thornthwaite; and the Cut-over Regions of 
the Great Lakes States, by Allin. These three studies might well 
supplement Odum’s Southern Regions, a review of which was 
| published in the August 1936 issue of Som Conservation, in 
| comparison of the economic status of various parts of the country 
_in prosperity and depression. Ina fourth regional study, the Old 
- Cotton Belt, Rupert B. Vance discusses the pressure of increasing 
1 ‘population under diminishing utilization of resources, the boll- 
| weevil invasion, and the loss of world cotton markets. 

The analysis of the Southern Appalachian Plateaus is extensive 
and contains considerable data concerning population surplus, the 
| ericaltural, mineral, and forest resources of the region, and survey 
| results which point to conditions favoring further increase in 
| manufactures for the relief of unemployment and low standards of 
"living in the coal eae As to agriculture in this region the 
authors state that “ the proportion of land with slope too 
_ steep for continuous Mouleiveion is very high. For these reasons 
good farm land is scanty and most land in farms is marginal or 
~ submarginal for commercial agriculture. If the depression 
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has had any effect on the land itself, it is doubtless one of accelerating 
the already rapid rate of erosion. In view of the topography 
of the region this is not at all surprising. A sample study in Knott 
County, Ky., ‘showed that in 1930 only 15 percent of the crop 
land and less than 1 percent of the open pasture land had a 
slope of 10 percent or less. . . . Approximately 77 percent of the 
crop land had a slope of 40 percent or more.’ Such slopes 
cannot be plowed without serious soil wastage, and the present 
farm population cannot maintain even the existing low levels of 
living without cultivating them. Thus, a progressive lowering of 
living standards through soil erosion seems inevitable unless the 
pressure of population upon the land is relieved.” 

Since it is inconceivable that an increase in manufacturing can 
provide adequate relief of the obvious pressure of population on 
farm, forest, and mine, the Southern Appalachian plateaus emerge 
from the analysis as a region from which a spontaneous migration 
is to be expected and from which it should be encouraged. “The 
main reliance in encouraging migration must therefore be placed on 
facilitating the spontaneous tendency. If the standards of 
education and transport in the mountains can be raised to the level 
enjoyed by the rest of the country, migration should flow with a 
large measure of response to economic opportunity.” The authors 
estimate that at least 340,000 people should migrate, spontaneously, 
from the Southern Appalachian coal plateaus. 

In his study of the Great Plains, Dr. Thornthwaite has attacked 
the subject of migration from the only possible viewpoint—that of 
climate, soil, and vegetation. Concluding a comprehensive descrip- 
tion of the physiography of the region, he states that “vegetation, 
soil, and climate combine to form a habitat which has imposed 
certain definite restraints on its exploitation. The area was long 
considered to be incapable of agricultural development. Gradually, 
however, farmers began to displace cattlemen, and by experimenta- 
tion attempted to establish a crop system. Even after 40 years of 
trial, a permanently successful system has not been evolved. The 
misguided agricultural expansion, especially since 1920, has left a 
large number of families stranded.” Proceeding with a history of 
settlement in the Great Plains, from the time of roving buffalo herds 
and nomadic Indians, through the Gold Rush, cattle raising, home- 
stead legislation which encouraged the westward extension of agri- 
culture into a region never intended for such exploitation, the dry 
farming period, and agricultural mechanization, with the overex- 
pansion brought finally to a disastrous conclusion by one of the 
recurring periods of drought, he thus introduces his intensive 
analysis of the climates of the region. 





A new map series by Dr. Thornthwaite shows the climates of the 
Great Plains throughout the period 1910-34, the climatic years and 
climatic gradients. In explanation of these maps he states that ‘the 
moisture types shift in an unpredictable manner with no recognizable 
pattern of change. Although it is impossible at present to forecast 
the moisture conditions a season in advance, methods analogous to 
those of the actuary make it possible to estimate the probability of 
recurrence of given climatic conditions.”” Thus, these maps form 
an important basis for estimating the feasibility of continued 
agriculture in various parts of the region. 
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Dr. Thornthwaite considers further the intensity and areal extent 
of damage to land from wind erosion from the standpoint of average 
wind velocity and movement as determined in a reconnaissance 
survey by the Soil Conservation Service. Accompanying maps 
show the relationship between various degrees of wind erosion and 
wind velocities. “‘Sixty-five percent of the total area of the Great 
Plains has been damaged by wind erosion; 15 percent is severely 
damaged, and the economic value of more than 1 percent is de 
stroyed. Including the effects of other forms of erosion, more than 
98 percent of the land in the area has suffered from erosion .. . 
there are no other semiarid areas on the earth where so much of the 
surface has been denuded. ce 

In his discussion of population prospects in the Great Plains, Dr. 
Thornthwaite considers ways and means—irrigation, redistribu- 
tion of the land and equalization of holdings, and subsistence 
homesteads—for industrial development of the Great Plains as 
opposed to the migration of some 390,000 people. “The most 
rapid solution apparent”, he states, “would be a gigantic land retire- 
ment program in which private lands would be returned to public 
ownership. These lands could then be consolidated into districts 
and leased under supervision for the purposes to which they are 
best suited, ordinarily grazing.” 

Bushrod W. Allin summarizes the problems of the cut-over region 
of the Great Lakes States as follows: ““The distress of the cut-over 
region has been aggravated recently by depression phenomena 
which we may still hope are temporary. Outstanding among the 
temporary difficulties are (1) the acute unemployment at the mines 
because of reduced demand for iron and copper, and (2) the recent 
occupancy of poor land by thousands of depression migrants from 
industrial areas. More important, however, from the standpoint 
of long-range policies, are the problems which confronted the 
region before the depression and which will remain for solution 
after industrial recovery. Rural poverty, isolated settlement on 
poor land, and excessive costs of local government were charac- 
teristic of most of the area prior to 1929, while at the same time 
employment in mining and woodworking industries was steadily 
declining.” As solution to the problems it is suggested that any 
constructive program for improvement must have as its central 
objective the establishment of a permanent forest-farm economy, 
supplemented by recreational development. To establish a balance 
between population and resources, it would seem from data pre- 
sented that less emigration is needed in this region than in the 
others discussed in the book. As stated by the author “long-range 
migration policies for the cut-over region of the Great Lakes States 
concern chiefly the prevention of unwise settlement and the cor- 
rection of past mistakes by a redistribution within the area of 
settlers already there.” 

Ina final chapter, Toward a Migration Policy, Carter Goodrich, 
director of the study, considers ways and means for economic 
stabilization of the country as suggested by data from research, 
analyses of advantages and imperfections of unguided migration, 
and examinations of certain methods of countries abroad and at 
home by which attempts have been made to guide and control 
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the placement of population. Herein he presents an argument fo 
Federal aid for education in the less favored areas as the most im- 
portant consideration in the economics of migration. ae 

The appendix contains tabular information concerning wheat 
production in western Kansas, location of manufactures, and a 
memorandum on the selection of manufacturing areas for the S 
housing program. Illustrations throughout. 


ENVIRONMENT AND LIFE IN THE 
GREAT PLAINS. By Frederic E. Clements 
and Ralph W. Chaney. Washington. 1936 — 


This treatise opens with a brief discussion of Paleozoic and Meso- 
zoic vegetational changes and proceeds to a more detailed account 
of earth changes during the Cenozoic era as related to the develop- 
ment of vegetation in the continent of North America, particularly 
the Great Plains region. Emphasis is placed upon climatic changes 
and fossil evidence of plant life as afforded by the flora of the Da 
beds—the basal member of the Toronto formation as exposed nea 
Toronto in 1900 and 1907. Arriving at the period of Plains settle 
ment by the white man, the authors launch a rather extensive 
discussion of transformation under cultivation. It is the story of 
the conquest of the grasslands, with plant species, one after the 
other, fading into extinction under prevalent overgrazing; with 
decimation of game birds and animals and resulting increase in 
rodents until in many localities this condition assumed the propor- 
tions of a pest; and with advance and retreat of settlement as 
related to loss of native cover plants and drought. 

The gist of the treatise is a discussion of the problems of readd 
justed utilization for the Great Plains, with particular emphasis 
upon the climatic cycle as the master clue to the manifold inter- 
actions of environment and life, whether these take place in nature 
or under the direct or indirect influence of man. In this connec- 
tion the authors state authoritatively that “land classification, 
utilization, and conservation all rest squarely upon the basic prin- 
ciple of cycles, and no permanent and scientific system of procs 
tion is possible without taking it into full account.” 

In regard to the need for ecological synthesis, emphasis is placed 
upon the importance of a detailed survey of every farm and ranch 
to determine the best use of its various parts. Such detailed a 
vey must, of necessity, demand the fitting into a unified system of 
crop, grass, and forest communities, and likewise the placing of em- 
phasis where climate and soil indicate it belongs. “Fortunately”, 
the authors state in conclusion, “‘times of stress provide the very 
pressure needed, as well as the agencies to guide the response to 
it, and it now seems probable that cooperation will be set for- 
ward more in the present generation than in the full century since 
the settlement of the West began. However desirable it may seem 
that this and other social functions make a natural growth, it is 
evident that the nation-wide experiment of having the first steps 
directed by the Soil Conservation Service, Forest Service, and 
Division of Grazing, in their various jurisdictions, promises the 
only adequate solution of this crucial problem in social progress. 
To the ecologist, who recognizes that society as a complex organism 
is certain to evolve in harmony with its environment, it is of - 
critical importance that the environment be so fashioned as to call 
forth progress and not retrogression.” 
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ture, University of California, Berkeley, Calif, February 1936. 
Winter Forages for Fattening Hogs: A Comparison of Barley, 
Rape, Rye, and Oats. Circular 54. Agricultural Experiment 

Station, Clemson, S.C. 1936. 


A PANORAMIC VIEW OF STRIP CROPPING 


More than 800,000 acres, in practically every State of the Union, have been strip-cropped in demonstra- 
tion dreads of the Soil Conservation Service. 

On these acres the regular farm crops are being grown in long, relatively narrow strips or bands, across 
the slopes and approximately on the contours. 

This stands today as the leading vegetative method of controlling soil erosion. Its practical effect is to 
*‘shorten’’ the slope—an advantage over putting the entire slope in one crop. 

Of the many combinations which have been tried, the best appears to be an alternation of row crops with 
close-growing crops—small grains, legumes, and other hays. 

It has been found that the first few feet of a close-growing strip will strain out sediment, will act as a 
spreader, will prevent concentration of water, will induce infiltration, and will lower run-off. 

Rotation is an essential feature of any good strip cropping system. 

Strip cropping costs little, adapts readily to the farmer’s general cropping plan. 
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An Introduction to This Issue 


yy ANTER is a good time for farmers inside and 
outside the 153 erosion-control demonstration 
projects to think about pasture improvement and range 
management. 

Contour furrowing has proved effective in conserv- 
ing moisture, reestablishing vegetation and holding 
soils in the droughty, windy West, and in increasing 
plant growth and slowing run-off in the rainy East. 


Mr. Newport’s article discusses 

contour furrowing with particu- 

lar reference to High Plains range 
lands. Page 139. 


Dr. Dahl’s article treats of the 
practice as applied to the Corn 
Belt. Page 141. 

Mr. Brown contributes some very 
practical information on four types 
of furrows which are proving 
their worth in Region 1. Page 143. 

While there is yet much to be learned about this 
instrument of erosion-control, it has already demon- 
strated its simplicity, its economy, its flexibility, and 
its eficiency under widely varied conditions. 

There are some 800,000,000 acres in this country 
devoted to grazing. That is approximately 40 percent 
of the whole United States—more than twice the area 
in cultivation. There are perhaps 200,000,000 other 
acres—cut-over land and forest—used partly for graz- 
ing. The totals serve to open a window on a broad 
panorama of opportunity—an opportunity made more 
important by the present poor condition of so many 


pastures. 
Mr. Semple gives a swift review of 
contour furrowing as it occurs in 
each of six regions. Page 134. 
Reports from the field say that by encouraging farm- 
ers to construct contour furrows, the Soil Conservation 
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Service has stimulated their interest in the entire pro- 
gram of pasture improvement. Many times farmers 
who have creased one part of their farms with furrows 
have later asked that contour lines be run on the 
remainder of their pastures. They have found that 
small furrows spaced at short intervals interfere neither 
with the mowing of weeds nor with the moving 
of farm implements across the fields. They have 
used their own tools, have not been put to large 
expense. 


The back cover illustrates the 
favored type of construction. 


West of the Mississippi, where moisture is a limiting 
factor in production, contour furrowing of pasture and 
range lands has proceeded more rapidly than elsewhere. 
Farther east, it has proved its worth in slowing the 
pace of running water; here, instead of acting to keep 
good soil out of the air, it serves to keep good soil 
out of the streams. 


PR eae are eager to demonstrate to the farmer 
how he may conserve his soil at least expense. In 
every region short-cuts and cost-reductions are being 
effected through intelligent planning, through the sub- 
stitution of vegetation for elaborate structures where- 
ever feasible, through the adaptation of equipment 
already at hand, and through making use of the infor- 
mation accruing from both operations and research. 
News of such progress will be found in these pages 
from month to month. 


Dr. Buie starts off the series with 
a brief account of economies being 
wrought in Region 2. Page 151. 


The Editor. 


1S 


across 


EN REGION 1, as elsewhere, the average farm 
pasture has too little cover tohold the torrential sum- 
mer rains, with the result that there is frequently a short- 
age of moisture during midsummer. Contour furrows 
have considerable value here as a means of holding the 
rainfall until it can be absorbed by the soil. It has been 
observed that rainfall penetrates 6 to 18 inches deeper 
on land that is furrowed. By using equipment which 
the farmers have, and by plowing small furrows close 
together, the work can be done very cheaply and as 
much as 80 percent of heavy rains can be held. 

In one instance such conservation of moisture pro- 
vided sufficient pasturage for the farm stock throughout 
July. It was evident that without the furrows there 
would have been no pasturage worthy of the name. 





1 Senior agronomist, Soil Conservation Service, Washington, D. C. 
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By A. T. Semple’ 
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And yet, a common mistake is to keep stock on — 
untreated pastures, where they tramp out and eat into 
the ground the little vegetation that is there. Such a 
practice usually accelerates erosion and decreases still 
further the capacity of the soil to sponge up water. 
In making the furrows, the plow is “jumped” out of the 
ground at distances of 15 to 50 feet, leaving blocks 3 to6 
feet long to stop the drainage if the grooves are not ex- 
actly onthecontour. Witha little planning, itis believed 
that most farmers will be able to put in such furrows 
without an instrument to establish contour lines. 
When soil moisture conditions are optimum for 
plowing, single furrows are generally sufficient. When 
the soil is so dry that the furrow slice crumbles, leaving 
breaks through which water will flow, a second furrow 
slice laid on the first will help to fill the breaks. It is 
considered a good practice to line, fertilize, disc, seed, 





Typical pasture being contour furrowed in Marshall County, W. Va., where field slopes commonly vary from 
ae 15 to 30 percent. There has been severe erosion in the pasture just beyond the one being treated. 


is revegetated naturally by the end of the first growing 
season afterward. 


and roll or cultipack these furrows. Furthermore, it is 
_ desirable to keep stock off of such pastures until the 












disturbed soil is well covered with vegetation. At the 
close of October 1936, 2,067 acres of contour furrows 


had been completed in Region 1. 


small gullies are crossed sufficient filling is done to pro- 

tect the ridges from breaking at the gullies. 
Ordinarily, where contour ridges are constructed on 

land already covered with sod, the entire strip broken 


Low Cost Recorded 


The following information is taken from the report 


of the Port Gibson project which is located on the rich 
2 South and Southeast loessial soils of Claiborne and Jefferson Counties. On 
In Region 2, Mississippi leads in this practice. account of the very broken topography, much of the 
Contour furrowing of pastures has been employed land is too steep for clean cultivation. 
satisfactorily for several years at the coastal plain Contour ridges are constructed with a 10-inch Kelly 
experiment station, McNeil. or Oliver plow making three rounds or six furrows with 
Contour furrows on project areas are spaced from 10 a three-mule team. The furrow on the upper side of 
_ to 30 feet apart horizontally. No definite vertical the contour is then cleaned out with a home-made “V- 
_ interval is used. The slopes on which contour fur- drag”, the wing being only 3 feet long so as not to open 
rows are constructed range from 4 to 15 percent. the ditch too wide. Hand labor is then used to patch 
Construction usually is done with mule-drawn equip- up weak places and to turn up the ends. This gives a 
ment. The completed furrows have a base width of ridge approximately 6 feet wide at the base and 10 
= about 6 feet and a height of from 6 to 12 inches. Such inches high. Contours are run from 12 to 30 feet apart 
work may more properly be called contour ridging, depending on the slope. The total cost of ridge con- 
since several furrows are thrown together. Small gul- struction averages around $2 per acre. This includes 
; lies are crossed, but no attempt is made to cross large man labor and mule labor. 
gullies. The ends of the furrows are turned slightly Ot yee 
up-grade as large gullies are approached to prevent the Disciplining a Creek 
delivery of water into the latter. Generally, barriers Such ridges have had a very noticeable effect on the 
are formed by throwing a few shovels of soil into the overflow of bottom land. Before the work began, 
‘ furrow at intervals of approximately 50 feet. Where Baker’s Creek would be overflowed as much as 4 feet 


after 3 or 4 inches of rainfall. During the winter of 
1935-36, approximately 1,000 acres of pasture lands 
were contoured, all of which was near the head waters 
of the creek. Since this work was done, Baker’s 





A badly overgrazed and drought-depleted pasture in western Kansas, as it appeared April 24, 1936. 
furrows about 10 feet apart were blocked from ridge to ridge at intervals of about 50 feet. 


Contour 
This, of course, 


involved more hand labor than can ordinarily be justified. 


Creek has not overflowed nor has the water been with- 
in 1% feet of the top of the bank. 

The effect on the growth of grasses during the hot, 
dry summer has been very noticeable. A strip from 
10 to 15 feet wide along each ridge has stayed green 
all summer, whereas in the spaces midway between 
the ridges, the grass and clover has dried up and turned 
brown. The cattle grazed entirely on these green 


strips. 
Most Objections Unfounded 


Many objections, most of them imaginary, have been 
brought forward against contouring. “Can't be 
mowed”: We find no trouble mowing contour ridges 
6 feet wide and 10 inches high. “Destruction of 
vegetation”: We find that by reseeding these 6-foot 
strips with quick-growing and permanent grasses the 
damage is soon overcome. The loosening of the soil 
and the holding of extra moisture will grow a new sod 
within 3 to 5 months. 


Experience in Southwest 


Although considerable contour furrowing has been 
done on range land in Region 8, this work is recent and 
results are not always evident. 
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Most of the furrows are of the double-ditch type and 
continuous, such as could be made by going across a 
field with a turning plow, then coming back, throwing 
the sod from the second furrow against that of the 
first, with a ditch left above and below the ridge. 
They are variously spaced, usually at about a 6-inch 
vertical interval. 

On one project these furrows broke at frequent in- 
tervals, the result being an excellent water-spreading 
system. In general, however, the heavy-rains of short 
duration caused the furrows to break at low places 
where in some instances serious gullying resulted. 


Scattered Crescents . 


On one area where it was necessary to use hand 


labor, crescent-shaped trenches, shovel width, 6 q 


inches deep and from 8 to 20 feet long, were dug, the 
soil being thrown into a ridge below the furrow, 
These crescent redoubts were staggered down the 
slope. They were particularly effective along, but not 
crossing, shallow drainageways and on steep hillsides. 
It was not necessary to run levels and to stake lines 
for this work, thus eliminating engineering costs. 


Native vegetation as well as planted seeds came into , 
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the crescents in great abundance, and the water that 
could not be held by the trenches and banks spread 
downhill slowly: with no erosive effects. 


The Plow Takes a Hop 


Another type of furrow that may replace much of 
the other work is being tried. This is a small dis- 
continuous furrow that can be made with a 10-inch 
turning plow and a team, or other similar equipment. 
The plow is run approximately on the contour and is 
lifted out of the ground every 8 to 10 yards, leaving 
an unplowed gap of 2 or 3 feet. The sod is thrown up 
or down slope, depending on the direction of travel, 
and the furrows are from 8 to 15 feet apart on most 
range land. These can be made in this country for 
about 50 cents per acre and seem to be the most prac- 
ticable and beneficial. 

When rainfall is 14 inches or over contour furrows 
are worth while in this region. This is especially 
true where there is a grass sod. 

In Region 9 contour furrowing in native grass pastures 
was started this year. The drought has been so severe 
that practically no data are available to show results. 


Emphasis is being placed on shallow furrows, closely 
spaced to provide adequate water-holding capacity and 
satisfactory distribution of the water, the reason being 
that the lateral movement of water in the soil is slight. 
However, many types of furrows are being tried out. 

The implements being used are the three-row lister 
with the middle lister removed, the road plow, the 
regular turning plow, the two-way turning plow, a 
modified contour-furrowing machine developed at 
Mankato, Kans., and the small blade or terracer. 

Where the sod is thick, and the soil is of heavy 
texture, the contour furrow’slicing machine does 
nicely. On light soils, rocky soils, and areas with 
limited sod, the machine will not work. 


Three-Row Lister Adapted 


On large acreages where a minimum cost of contour 
furrowing is essential, the three-row lister with the 
middle lister taken out is very practical and economical. 

For demonstration and practical purposes, the two- 
way turning plow performs well. It is practical in 
that very little sod is disturbed and most farmers have 
turning plows, which can be operated with either 
horses or tractor. 


Ridge growth of Russian thistles 2 months later. These, together with the larger storage of moisture in the 
soil, prepare the way for native grass and sweet clover. 





Lay 


Some of the earlier contour furrowing, done under 
very adverse soil and moisture conditions, cost as high 
as $1.88 per acre. More recent work, performed 
under more favorable conditions, cost as low as 25 cents 
per acre. 


Making Use of Bermuda 


In Region 7 success in establishing small chunks of 
Bermuda sod and small sprigs of Bermuda rhizomes on 
well-prepared contour ridges about six furrows wide 
has been remarkable. In the Muskogee-project area 
of 34,000 acres, over 3,200 acres of weedy, worn-out 
pasture land and abandoned fields are being brought 
back to productivity with just about the most per- 
fectly erosion-proof covers imaginable. On slopes 
varying from 1 to 6 percent the average spacing of the 
ridges is about 20 feet. The farmers plow the furrows 
and work them down to make a good seedbed while 
the Soil Conservation Service surveys for the contour 
lines and does the planting with hand labor. Under 
favorable conditions, with large pastures and short 
distances to haul the sod, planting costs have been 
as low as $1 per acre with labor at 22 cents per hour. 

Commonly the ridges are covered the first year by 
spacing the sod or sprigs in rows about 4 feet apart, 
one on either side of each ridge. The agreements 
provide that the farmers will plow two furrows around 
each ridge each year, until all the space between has 
been turned. Working the furrows down after plow- 
ing helps to smooth out the shoulder left by the 
plow and makes mowing easier. The ground must be 
plowed and worked well and the weeds kept down 
in order that the Bermuda grass may spread satis- 
factorily. A strip of ground shaded by weeds, 
shrubs, or trees serves as a barrier to the spread of 
Bermuda grass. Regions 2 and 4 are having similar 
success in planting Bermuda on contour ridges.., 


Texas, Arkansas, Louisiana 


Region 4 has followed the plan of building contour 
ridges which consist of four furrows thrown together. 
Once settled, these have an effective height of 4 to 5 
inches. 

On the steeper slopes, the ridges are placed about 
12 feet apart, while on the more gentle slopes they 
may be spaced as far as 25 feet apart. Although any 
large turning plow may be used for ridge construction, 
the recommended procedure is to make the first round 
with a 12-inch turning plow, and the other with a 
long-winged terracing plow. (For details of contour- 


138 


ridge construction, members of the Soil Conservation — 


Service are referred to pp. 33 and 34 of the Region 4 
agronomy manual.) 

In practically every instance contour-ridged pastures 
have shown a greater infiltration of rainfall when com- 
pared with pastures having no ridges, regardless of 
slope or cover. The infiltration was greatest just 
above the ridge where water was held. The follow- 
ing is a report of tests made to determine depths of 
penetration on pastures having contour ridges and in 
similar pasture areas where there were no ridges. 


Moisture penetration tests in pastures (1-5 days after rains) 


























Moisture | Moisture 

Location Soil type Slope | Rainfall bape es Ee 
toured | contoured 

Percent | Inches Inches Inches 
Natchitoches, La., | Bowie F.S.L... 4 2 
4. 
iD Yon re nebo clad Siaistocd adsl Cee 3 2 13 10 
Conway, Ark., 1..| Hanceviile G. S. A 4 20 20 
ee 

Doe oiees taser Os eres B 4 20 17 
Doi mate a peice eds Glayemntiecme y Cc 4 14 10 
resis Sree epee domsa ee D 4 13 6 
San Angelo, Tex., | Miles F. 8. L. . .|0. 3-5 16-25 60 37 
* Das. creado dott eis 4.5 |16-25 52 26 
DOti 2c. eee Abilene 8. C. L.|0. 5- .3 {16-25 52 35 
DOS soho Miles F. 8. L.. .{1.'7-1.5 3 27 9 
Do eRieneen Abilene 8. C. L. 2 4.57 24 12 
Do. pO Shank Nee 3 4.57 19 8 





The greatest general increase in growth of desirable 
vegetation has occurred on the more gentle slopes 
where the ridges have served as small levees to hold 
the rainfall on the ground and to spread it between 
the ridges to allow general absorption. In practically 
every case, however, regardless of the slope, there has 
been a pronounced increase of growth in the water 
channel just above the ridges, on the ridge bed, and 
immediately below the ridges. This is due, of course, 
to the water held by the ridge and to the effect of 
plowing. On the steeper slopes cattle frequently 
have been observed grazing on, or immediately 
adjacent to, the contour ridges where the grass was 
considerably better than on the area between. 


Disadvantages of Contour Ridges 


While the merits of contour ridges far exceed the 
disadvantages, there are some definite objections to be 
considered: 

(a) Mowing for weed control is difficult. Where 
sheep are used in combination with cattle, this has not 
been a serious problem. 

(b) Weeds make a rapid growth on the ridges. 

(Continued on p. 145) 
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An example of pasture c 


In the High Plains ” an effective grass cover is needed 
to break the ground sweep of the wind and hold the 
soil in place. Recent years of agricultural expansion 
destroyed vast areas of native sod. The depression 
_ which followed, coupled with severe droughts, fre- 
quently resulted in indifferent farming or outright 
abandonment. The bare, unprotected soil was readily 
moved by the preying winds. Overgrazing joined 
with drought and was aided in the erosional process by 
the abandonment of neighboring fields. Depletion of 
land, often complete denudation, was the usual result. 
But wind and drought and dust are to be more 
stubbornly opposed. Revegetation is to be encour- 
aged by grazing management and mechanical treatment 
for maximum moisture utilization. A fundamental 
objective of the program is the restoration and main- 
tenance of sufficient height and density of vegetative 
cover to prevent soil erosion. 





Saving Each Drop as it Falls 


The purpose of mechanical treatment of grasslands 
is to store and distribute moisture so that it will 
approximate as nearly as possible the results of natural 
and sufficient rainfall. The ideal is for each drop of rain 
to go into the ground where it falls. The mechanical 
treatment for moisture conservation has as its objec- 
tive the maintaining of an even and thrifty distribution. 
There are many problems involved in determining 
the most efficient method. Some of the prominent 
factors are climate, soil, topography, adjacent drainage 
area, type of vegetation, and the adaptability of farm 
machinery to the job. The contouring of range land 


1 Regional agronomist, Amarillo, Tex. 
2 The November physical progress report showed that 81,542 acres had been 
contoured in Region 6, embracing parts of Texas, New Mexico, Oklahoma, Kansas, 


and Colorado. 


; ontour furrowing near Perryton, Te 

spring of 1936. Following three rdins, moisture penetration tests 

showed 14 inches more on this pasture than on an ddjoining, untreated 
: pasture. 


A CORDUROY COAT PROTECTS HIGH PLAINS FROM DROUGHT 


By Fred C. Newport ! 
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is of three general types: The furrow with the ridge 
caused by the furrow slice minimized as much as 
possible; the ridge in combination with the furrow; 


Increased vegetative growth as result of different 
types of furrowing on ranch neay Amarillo, Tex. 
Note the advantage of plowing narrow, shallow 
furrows on the contour between ridges. Observe 
the increased vegetation on the upgrade side of the 
furrows. Technicians determined that dreds so 
treated produced 106 pounds of blue grama and 
buffalo grass, ads compdred with 41.6 pounds on 
untreated dreas. 
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and the terrace. The 
factors just enumerated 
will largely govern the 
method or combination 
of methods to be 
adopted. 

While this work has 
not been in progress 
sufficiently long to point 
to any single method as 
being the most efficient, 
there have been enough 
observations made dur- 
ing the past year to in- 
dicate the practicability 
of each of the several 
methods under given cir- 
cumstances. All factors 
considered, the method 
that at present appears 
to have the most uni- 
versal application on the 
High Plains where the 
problem is largely the 
prevention of surface 
run-off, is the making of 
frequent, relatively shal- 
low furrows on the contour, minimizing as much as 
possible the ridge caused by the furrow slice. This is 
done by spacing the furrows far enough apart to pre- 
vent overlapping. This treatment disturbs a minimum 
amount of sod and maintains to a maximum degree 


zis 


On this pasture survey lines were marked with a 
single lister early in June. Buffalo grass is to be 
seen on the ridge and in the furrow. Increased 
vegetation 1s observable 2 feet uphill from the furrow 
and 1 foot downhill. 


the distribution of moisture. The fact that it makes 
use of the ordinary tillage implements that the farmer 
already has available is an added advantage. 


Leaves, Stems, and Roots 


The final test of any pasture treatment is the maxi- 
mum increase of vegetation produced thereby. And 
it has been observed that the furrow revegetates 
much more rapidly than the ridge. Loose dirt left in 
the bottom of the furrow facilitates the absorption of 
moisture and gives the grass a still better opportunity 
to become established. This can be accomplished by 
various means such as removing the wings of a lister 
or by fastening a chisel in front of, and set to run 
deeper than, the furrow opener. (Such a device 
also minimizes dulling and breakage.) A hard, slick 
furrow bottom has a tendency to “‘bake” and crack, 
thus lessening its absorptive power and its opportunity 
for rapid revegetation. 

(Continued on p. 145) 


Pasture furrowing done with a two-row lister with mold-boards removed and boint wings clipped. This 
arrangement disturbs a minimum amount of vegetation, and loose dirt thrown out along the edges is not 


sufficient to smother all grass plants. 


Several clippings of grass were made by the staff at Hereford, Tex., and 


the acre-yield of hay calculated: On the furrow, 720 pounds; on undisturbed pasture, 720 pounds; between 
Yield tests on two other pastures gave similar results. 


44-inch furrows, 1,373 pounds. 
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PROGRESS REPORT ON CONTOUR FURROWING IN THE 
CORN BELT 


A walking plow constructed these pasture 
contour furrows. Where topsoil is deep, 
furrows like these may be made without 
exposing subsoil, so difficult to revege- 
tate. On many soils, however, the ridges 
do become infested with mullein, field 
sorrel, annual ragweed, and other weeds. 
On fertile soils, such weeds readily give 
way to good forage plants. 


Reports from Regions 3 and 5 show that 1,097 and 
1,175 acres, respectively, have been contour-furrowed 
in pastures in these regions. This work covers a wide 
variety of types of furrows and methods of construc- 
tion. The vertical interval of the furrows varied from 
1% to 4 feet, and the horizontal interval varied from 
6 to 70 feet. A large number of the contour furrows 
have in reality been small level terraces or ridges, and 
small, shallow furrows placed close together have not 
been tried extensively in either of these regions. 

Numerous types of equipment have been used. 
Walking plows from 12 to 16 inches in size have been 
used, also hillside plows, two-bottom plows, terracers 
and terracing plows. The width of the surface dis- 
turbed varied from 14 to 9 feet whenconstructed with 
a plow and 4 to 18 feet when constructed with 
a blade terracer. Only rarely were single furrows 
plowed. The depth has varied from 4 to 10 inches. 

Dams or checks were placed in many of the furrows 
at varying distances of 10 to 70 feet. These were con- 
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By Arnold S. Dahl ! 


structed by shovels or by pulling the plow out at 
intervals. These checks were successful in preventing 
water from running along the furrows where they 
were not constructed exactly on the contour. 

Usually, the furrows were successful in controlling 
erosion, as very little breaking-over occurred. In one 
instance 50 percent of a rainfall was lost from a pas 
ture not contour furrowed, while an adjacent furrowed 
pasture lost no water. Another pasture was plowed 
around a gully and contour furrowed on only one side. 
The unfurrowed side was seriously damaged by gully- 
ing after a heavy rainfall, while the furrowed side 
showed no evidence of gullying. Many other projects 
reported that the furrows held all of the rainfall and 
controlled erosion successfully. 


Penetration Measured 


A few determinations of the depth of penetration of 
moisture in the furrows were made. These showed 


1 Agronomist, Soil Conservation Service, Washington, D. C. 
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that the moisture penetrated 3 to 4 inches in the fur- 
row interval as compared with 18 to 24 inches in the 
furrow, and 16 and 18 inches just below the furrow. 
Data were reported by R. F. Copple at the annual 
meeting of the American Society of Agronomy, in 
Washington, November 17-20, on the penetration of 
moisture as a result of furrowing at Zanesville, Ohio. 
Soil-moisture determinations were made of samples of 
soil taken from 0-6, 6-12, 12-18, and 18-24 inch 
depths. These determinations showed that the soil 
was dry below the 12-inch depth in the furrow inter- 
vals. The moisture penetrated to the 24-inch level 
under the furrow ridge and below that level under the 
furrow bottom. The first 6 inches under the furrow 
ridge was as dry as the topsoil in the furrow inter- 
vals, but the moisture content increased with depth 
of soil until the 18-inch level was reached. This indi- 
cates that there was some lateral movement of water 
from the furrow. This additional moisture in the soil 
was sufhcient to support a decided increase in the 
amount of forage in the furrow. This moisture would 
ordinarily have run off, and its conservation is a dis- 
tinct gain for the vegetation in the pastures. 

Mr. Copple reported on the work covering 242 acres 
on 22 farms in the demonstration project area. The 
furrows were made with a 14-inch walking plow and 
the whole pastures were usually limed, fertilized, and 
seeded with a pasture mixture. The furrow interval 
was usually 12 feet on a 15-percent slope and 25 feet on 
an 8-percent slope. 


Forage Factor Increased 


A study was made of the vegetative composition of 
the furrows, ridges, and intervals and on adjacent pas- 
tures which showed that in the furrows the forage 
factor was increased from 0.38 to 0.65. The forage 
factor decreased on the ridges where the vegetation 
had not fully recovered, which may have been due to 
the excessive lack of moisture experienced in the sum- 
mer of 1936. The forage factor was only slightly 
greater on the contour-furrowed pastures as compared 
with the untreated pastures, according to the first’ 
year's data. 


It was pointed out that this study of composition 


and forage value of the vegetation did not take into 
consideration the increased yield of forage on the con- 
tour-furrowed pastures. Since the pastures were 
being grazed, it was not possible to obtain actual figures 
of yields but observation showed that the vegetation 
was much more vigorous and green in the furrows and 
the stock preferred to graze this vegetation in prefer- 
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ence to the drier vegetation outside of the furrows; 
the stock, therefore, grazed in the furrows more heay- — 
ily and the grasses suffered from trampling. In spite 

of this heavy grazing and trampling the desirable grasses 
and clovers increased in the contour furrows. 7 





Similar Results Elsewhere 


Similar reports came from other projects.. At one — 
project, it was reported that the vegetation was 3 to 4 
times as heavy on the contour-furrowed pastures as 
compared with an adjoining unfurrowed area. Only 
in a few instances did reports indicate that there was 
no increase in the amount of vegetation in the furrowed 
areas. Conditions for new seedings were very adverse _ 


S 
4 
% 
4 
during the past season due to the prolonged drought. 4 
. 
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For that reason, great difficulty was experienced in 
securing a stand on the ridges with the result that 
many of them grew up to the larger weeds. 

Most of the furrows were made so deep that raw 
subsoil was exposed both in the furrow bottom and 
on top of the ridges. It is more difficult to obtain a 
stand of vegetation on such soil. Shallow furrows ~ . 
which do not expose subsoil will revegetate much 
more quickly and result in increased growth and pro- 
ductivity. 
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Farmers Appreciate Value 


The reaction of farmers to contour furrowing was 
generally very favorable. Some projects reported that 
90 percent of the farmers were in favor of furrowing 
their pastures. In some projects, the farmers were 
even more enthusiastic than the results received seemed 
to justify. They noticed the furrows holding water 
after rains and the increased vegetation along the fur- 
rows and observed the cattle grazing the green and 
vigorous forage. It was one of the easiest practices to 
sell to the farmers. Those who have contour-furrows 
in their pastures want more of them. 

It is hoped that some demonstrations can be made of 
smaller furrows placed close together so that a wider 
range of conditions may be tested. On some soils it 
would appear that the ideal contour-furrowed pasture 
would be one where the ridges and furrows are adja- 
cent to one another so that the surface of the ground 
represents a corrugated appearance similar to corn 
rows. It would appear that the furrows should be 
close enough together for the lateral spread of water 
in the soil to provide sufficient moisture for vigorous 
growth of vegetation over the whole pasture. This 
would vary with the permeability of the soil. The 


(Continued on p. 145) 
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SPREADING WATER IN THE EAST 


By Grover Brown ! 


Four types of furrows are being advocated in Region 1. 
They all serve the same main purpose—the obstruction 
and spreading of the downward flow of water over 
grassed areas, thus allowing longer time for absorption 
by the soil. All four types might be used on the same 
area and in conjunction with each other. Their con- 
struction is intended to be simple and yet efficient. 


1. Uniform Slopes 


This type of contour furrow is the one most com- 
monly used on gently sloping pasture surfaces which 
are uniform in their topography. Such furrows are 
among those most easily constructed and require the 
least amount of engineering exactitude. They should 
be placed at 1- to 2-foot vertical intervals depending 
upon soil type, the condition of the turf, the steepness 
of slope, and the watershed above. When the furrow 
is 50 feet or less in length a skip of 3 to 10 feet is made 
to prevent draining of one furrow into another should 
the furrow not be a true contour and breaks occur. 

These furrows may be constructed with the ordinary 
farm plow and usually, if made when the moisture con- 
tent of the soil is most ideal for plowing, one furrow 
will suffice. It is better to distribute the water-holding 
capacity between a number of small furrows rather than 
between a few larger ones. Small furrows spaced at 6 
to 15 feet, having the same capacity as large furrows at 
25 to 50 feet, will be of more benefit to the grass. Short 
furrows mean less likelihood of damage resulting from 
slight variations from the contour. This makes the 
problem more simple for the average farmer. 


2. Disposal of Water from Diversion Ditch 


A terrace, a diversion ditch, or a diversion terrace is 
often used to conduct surplus water from cultivated 
fields. Often such outlets are in an adjoining pasture 
where the water may be used to great advantage 
in irrigating. By constructing a number of spreader- 
like furrows below the outlet, the water coming 
from the terrace may be distributed over a consider- 
able area of pasture, thus adding moisture which, 
if trapped by furrows for sufficient time, may be 
gradually absorbed and applied to plant growth. 
Furrows such as these are placed on a slight terrace 
grade, with the longer ones near the top, so that water 


1 Regional agronomist, Williamsport, Pa. 


is carried gently from the beginning of the furrow at 
the outlet to the opposite end and there allowed to 
soak into the ground throughout the entire length of 
the furrow. The top furrow will not, of course, be 
able to absorb all of the water coming from the diver- 
sion ditch. Some of it will spill over to be caught by 
the succeeding furrows. By having the top furrows 
longer than those just below, what water is carried 
to the end of the furrow will run out and gradually 
spread until it reaches the next longer furrow down 
the slope where the same process is repeated. 

The shorter furrows in this series ought to be more 
nearly on the true contour than the longer ones. 
This will tend to place a series of obstructions to the 
downward flow of the water and if enough of these 
individual obstructions are placed on the slope, their 
combined capacity will be sufficient so that little or 
no runoff water will reach the bottom. 


3. Drainage of Spring Areas 


In many of our pastures are areas characterized by 
springs or spouts which may flow intermittently for 
8 to 10 months of the year, or continuously, depending 
upon the amount of rainfall and its distribution. Fre- 
quently a narrow strip of 3 or 4 feet in width extends 
from this spring to the bottom of the slope. This nar- 
row strip receives an overabundance of moisture 
which often results in a swampy or exceedingly wet 
area covered with dense, rank vegetation. 

By a series of small spreader furrows leading off at 
terrace grades from this strip, the surplus water may 
be distributed over an area of 15 to 40 feet in width. 
This will give additional moisture, often sorely needed, 
to grass on either side, and provide much more forage 
than otherwise could be produced. 


4, Conducting Water from Shallow Draws 


In almost any pasture area there are natural low 
shallow depressions. These are natural water courses, 
varying in depth from 6 inches to 2 feet, and in width 
from 1 foot to 6 feet. They are usually covered with 
dense vegetation or sod, a direct indication of the sur- 
plus moisture which they have been able to accumu- 
late. These may be used just as are irrigation ditches, 
to conduct water to higher, droughty areas on either 
side. By carrying spreader furrows out of these 

(Continued on p. 145) 
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CONTOUR AND SPREADER FURROWS 
IN USE IN REGION 1. 
UNIFORM SLOPES 


— eee Contours placed at from |' to 2' 
vertical intervals, depending on 


: - ; ; soil type, turf, slope and near- 
30-50 r ~ 6-10 ness to top of slope. 
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DISPOSAL _OF WATER FROM DIVERSION DITCH re ; 
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ditches on a terrace grade, they serve to irrigate sec- 
tions in great need of more moisture. It is neither 
advisable nor desirable to remove all of the water from 
this natural draw at any one place. Instead, the water 


should be diverted a little at a time down the slope, 


so that it may be utilized over a greater area. 

The water naturally flowing down the shallow de- 
pressions very seldom does any real damage—this due 
to the depression’s dense covering of sod. Normally it 
runs off and is wasted; but by this system of furrowing 
it is converted to the fields on either side of the draw. 

By going up the slope and taking the furrow out on 
a grade varying from 1 to 3 percent for a short distance 





Poca DEN GawW ATER IN THE EAST 


(Continued from p. 143) 


and then reducing to a more level grade, water may 
be brought to a point which is considerably higher 
than the draw directly across from it. Due to the fact 
that only a little water will be taken out by each 
spreader furrow, there is little danger of gullying in 
the furrow itself. Not all the water is taken out by 
the upper furrows, some of it being left for those at 
the bottom. By calculating the drainage area above 
the draw, and the amount of water which may be 
expected to run down it during hard showers, enough 
furrows can be constructed so that their combined 
capacity will utilize all of the surplus water flowing 
down any particular depression. 








Furrowing in Corn Belt 
(Continued from p. 142) 


spacing of the furrows will depend on several factors. 
They should be so spaced that they will hold the run- 
off of an ordinary rainfall without being deep enough 
to expose raw subsoil when they are constructed. 
This would indicate that on deep soils the furrows 
may be deeper and spaced farther apart than on shallow 
soils. Shallow furrows also have an advantage in 
that the ridges and furrows do not interfere with the 
use of farm implements, and mowing can be accom- 
plished without difficulty. 





If the farmer needs his pasture for current use, 
it may be possible to construct the furrows farther 
apart than required for best conservation of soil 
and water, and additional furrows may be con- 
structed in future years as the older ones become re- 
vegetated. However, on pastures with a thin cover 
and a highly erodible soil, where the construction of 
widely-spaced furrows may lead to overtopping and 
formation of gullies, it may be more desirable to con- 
struct a complete system of furrows at the top of the 
slope and leave the lower slopes to be furrowed when 
the upper slope has become revegetated. 








Furrows Across United States 


(Continued from p. 138) 


(c) Where ridges are used on steep slopes (C or D), 
where the water cannot be spread, increased plant 
growth has been apparent only immediately adjacent 
to and on the ridges. 

(d) In fields where practically all of the topsoil has 
been lost, and where there may be a network of gullies, 
ridge breaks are common. 

Contour ridges may be constructed by the farmer 
with rapidity and at moderate cost, as compared with 


some other methods of protection. On an average 
slope, not severely gullied, a farmer with one team 
can mark and construct ridges on 2 acres per day. 
The expense to the Soil Conservation Service has been 
confined to that of running the lines. 

Within the project and camp areas, 40,298 acres 
have been contour-ridged. Contour ridges have also 
been put in independently by a large number of 
farmers outside the areas. This indicates that the 
practice is effective, practical, and can be duplicated 
by farmers with their own labor and equipment and at 
their own expense. 





Protects High Plains 
(Continued from p. 140) 

Time is a factor of considerable importance from 
the standpoint of both vegetative response and 
operations. It has been observed that furrowing done 
in the spring about the time, of heaviest rainfall gives 
a maximum response of grass with a minimum of weeds. 
Winter furrowing gives weed seeds a better chance to 
collect in the furrows, resulting in a greater growth 


of weeds. Grass will soon establish itself under this 
weed cover, however, in some instances deriving pro- 
tection from extreme heat thereby. The work pro- 
gram of the farmer or rancher is another factor in deter- 
mining the time of furrowing operations. Furrowing is 
beneficial, regardless of the time of year it is done. If 
the work program can be so arranged, spring furrowing 
nevertheless gives the grass its greatest opportunity 
to become quickly established. 
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Sheep bush, a shrubby perennial from the South African desert plateau 
regions, which has proved its value for control of sheet erosion in the 


Southwest. 
By F. J. Crider 


Head, Section of Conservation Nurseries 


NN the major concern of the Nursery Section 

at this time is the production of nursery stock 
and the collection of seed in quantity for erosion con- 
trol, a phase of its work of which the layman is not 
always aware is that of finding and bringing into use 
new plants which have outstanding value for the pur- 
pose in view—a constant flow of suitable plants to 
supply the needs of the project areas. This may be 
called the “observational” phase of the Soil Conserva- 
tion Service nursery program. This work embodies 
the observation of a large number of species and vari- 
ations of plants, and at the same time involves a most 
discriminating selection. 

Plants must be chosen, in the first place, specifically 
for their known or potential conservational values. 
Plants which plainly possess no such values have no 
place in the observational plots. In line with the 
objective—a constant flow of suitable plants for erosion- 
control purposes—our seed and plant collectors are 
constantly on the lookout for native plants which in 
some outstanding particulars are worthy of being 
brought into the nurseries for further observation. 
Also, through special cooperative relations with the 
Division of Plant Exploration and Introduction of the 
Bureau of Plant Industry, and the efforts of our own 





















Service, valuable introduced plants are being obtained 
for trial in the nurseries. 


What is an Observational Planting? 


A package of seed, from at home or abroad, acquired 
by design or chance; plantings in field or greenhouse 
for increase of seed; growth habits constantly observed, 
not only by the Nursery Section, but by all interested 
individuals and agencies of the Service, with a view to 
determining the plant’s potential value and usefulness 
in connection with the various erosion control activi- 
ties—this is the beginning of the ‘‘observational 
plant.” Later, those species or strains which show 
promise are propagated in quantities sufficient for 
planting and trial under actual usable conditions. 
This affords opportunity for confirming nursery 
observations, more definitely determining relative 
plant values for particular purposes, and at the same 
time facilitates the development of successful methods 
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of vegetative propagation, transplanting, reseeding, 


and other operations essential to the establishment of 
plants in desired locations. Finally, those plants 
_ which pass the tests of practicability for the purposes 
in mind go into the quantity-production class and 
are grown and handled accordingly. This may be for 
- nursery stock or seed production, depending upon 
_ whether the plants come within the category of trees 
and shrubs, or grasses and other forage crops. 
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.. Trees and Shrubs 


It is not the purpose that observational plantings be 
‘maintained at all nurseries, but rather at not more than 

















one or two in each region, depending upon the 
general conditions and needs. Growing methods are 
determined largely by the character of the plants.- In 
the case of perennials, such as trees and shrubs, they 
are planted in comparatively small groups according to 
botanical relationships, usually in portions of the 
nursery not readily usable for quantity production 
purposes. Notable examples of such plantings are the 
Elsberry, Mo., and Zanesville, Ohio, nurseries, where 


Below and in circles: Astragalus rubyi, a legume recently discovered 
in the Ruby Valley, Mont., adapted to alkaline soils. 


the trees and shrubs are set out mainly on rather steep 
hillsides and along draws. In the nursery at Elsberry, 
containing a collection of over 500 varieties of trees and 
shrubs, many of the plantings are arranged (the gen- 
eral topography of the nursery permitting) so as to 
determine the relative slope-stabilizing value and 
exposure-adaptability of the plants, as well as other 
useful characteristics. Indicative of the nature of 
these plantings, the collection at Elsberry, for example, 
contains among other groupings 5 outstanding strains 
‘of black locust, 6 species of juniper, 67 varieties of 
willow, 28 varieties of filberts, and 30 species and 
strains of plums and cherries. 

As the merits of particularly promising tree and 
shrub types become evident, and the need is created 
for more propagation materials (seed, cuttings, offsets, 
etc.) than the more or less limited facilities of the nur- 
series afford, it is hoped that the establishment of plan- 
tations of high-quality woody stock may be encouraged 
on farms or other suitable locations. It is possible 
that submarginal lands may, in some instances, be 
utilized advantageously for such purposes. 


Grasses and Legumes 


The more extensive collections of observational 
plantings consist of grasses and other forage crops in 
nurseries located in the Great Plains and Western 
States, the largest being at Pullman, Wash., and 
including more than 2,000 different species and varia- 
tions. Although containing many native species, 
these collections are greatly augmented by introduced 
materials which were obtained largely through the 
Division of Plant Exploration and Introduction of the 
Bureau of Plant Industry. 

A number of these accessions already show highly 
desirable characteristics. This is true both with re- 
spect to grasses and legumes. Particularly interesting 
from the standpoint of erosion control, combined with 
forage value, are several forms of Astragalus and Tri- 
gonella of spreading, compact, stoloniferous habit as 
well as a number of the grasses. 


Cooperative Exchange 


In connection with the observational plantings, the 
interregional exchange of small lots of seeds and plants 
is important in that it provides a means for wider utili- 
zation of materials having value for specific purposes. 
Also, through cooperative understanding, small lots 
of seeds of various kinds are collected for use by the 
Division of Plant Exploration and Introduction of 
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the Bureau of Plant Industry in promoting seed 
exchanges with foreign countries. This offers oppor- 
tunity for the nurseries to secure desirable exotic 
plants for trial, the importance of which is seen in the _ 
large number of introductions being used in the 
Service erosion-control program, and the number of — 
promising foreign species under observation in the 
nurseries. a 

Plants from Abroad 


There is usually a story behind the introduced q 
plant. This one about sheep bush (Pentzia incana) 
is typical and at the moment opportune: 4q 

For centuries, sheep bush (called “karoo” in its 
native haunt) has covered the desert plateau regions _ 
of South Africa. Gradually it became known that 
as forage for sheep this shrubby perennial was a _ 
most dependable plant. An extremely drought-resist- 
ant plant in its native environment, sheep bush be- 
comes dormant during the dry season so that it appears 
to be dead; but when the rains begin, it comes to life 
so quickly as to seem miraculous. As the sheep 
graze first on the more succulent vegetation, the karoo 
has adequate time to regain green foliage—a natural 
balance of rotation grazing most advantageous in 
desert regions. Today sheep bush is one of the prin- 
cipal plants in the South African desert plateau areas 
for sheep forage in times of severe drought. 


Cover for the American Desert 


The original introduction of sheep bush into the 
United States was made more than 35 years ago by 
Dr. David G. Fairchild who for many years served 
as head of the Division of Foreign Plant Introduction, 
Bureau of Plant Industry. The original packet of 
seed was obtained from native African stands, and 
plantings were made at the plant-introduction gardens 
at Chico, Calif. Little attention was given these 
plantings except by a few individuals interested in 
exotic plants, until a small amount of seed was sup- 
plied us for experimental plantings to be made under 
southwest desert conditions. 

At the time, soil conservationists were deeply 
interested in a cover for the desert—useful plants that 
would hold the soil and could survive under conditions 
of severe drought. Along with some 30 or 40 other 
species of widely varying growth habits, plantings of 
sheep bush were made under desert conditions in 
Arizona. After a year or two, all species had dis- 
appeared except the sheep bush. This, from the 
Service point of view, constituted a thoroughly con- 
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The three grasses at the left proved sufficiently satisfactory in the observational nursery at Tucson, Ariz., to 


justify more extensive trials for erosion control under natural conditions. 
The fourth, Enneapogon cencroides, was discarded because it wads 


Eragrostis gp., and Chloris berroi. 


They are Eragrostis curvula, 


regarded das unsuited for the purposes in mind. 


vincing experimental result. The shrubby perennial 
from the South African desert-plateau regions had 
found a new home in the Arizona desert; it did not 
have to be aided by irrigation; it held the soil. 


On Desert Range 


In this observation under desert-range conditions, 
it was found that, in addition to possessing extreme 
drought-resistant qualities, sheep bush will reseed. 
This was in the way of a boon. The Service nursery- 
men are now propagating sheep bush for seed increase. 
Likewise, it is being planted in order to determine its 
further use for erosion control, especially in the South- 
west. At present, the outstanding feature about this 
shrubby perennial is its value for general revegetation 
and control of sheet erosion—this because of its pro- 
cumbent habit—combined with its high forage value, 
which is almost equal to that of alfalfa. 

Thus karoo from the South African desert plateau 
came to the desert range of the Southwest. 

And sheep bush is but one of many foreign plants 
now under observation at the various nurseries of the 
Service which already have demonstrated valuable 
characteristics for erosion control. 


Plants from the Orient 


Another interesting plant now being grown and 
propagated in the Soil Conservation nurseries is 
mahuang (Ephedra sinica), a low mat-forming peren’ 
nial which possesses splendid sandbinding properties 
and extreme drought resistance combined with possible 
commercial value. Since this plant, introduced from 
China, produces the commercial ephedrin drug, it is 


hoped that it can be used more or less extensively on 
Indian reservations to hold the sand, and to provide 
monetary income for Indians having little source of 
livelihood. With its extraordinarily compact and deep 
root system, mahuang should be of inestimable value 
in the prevention of sand blowing. 

A special strain of arborvitae, Thuja orientalis, is 
being propagated as rapidly as possible at the Elsberry, 
Mo., nursery. This hardy, upright, and fast-growing 
strain of arborvitae is especially suitable for wind- 
breaks, being able to maintain itself under adverse 
conditions with no care whatsoever. 

A trailing raspberry from Japan, Rubus parvifolius, 
with edible berries, is now under observation at the 
nurseries in several regions. This trailer has splendid 
soil-holding properties and is excellent for bird feed; 
but its most commendable property is that of its resist- 
ance to the usual raspberry and blackberry pests. It 
should therefore be of value in those localities where 
the climate is suitable for its growth and where a plant 
combining qualities indicated above is desired. 


South African Grass 


In the Southwest Eragrostis curvula, a perennial 
bunch grass which is a native of South Africa, is being 
grown in the nurseries for seed increase and project 
plantings. This grass is especially valuable because of 
its drought resistance, deep-root system, and its ease of 
propagation both vegetatively and by seed. Its heavy 
seed crops are easily harvested—an important fea- 
ture—and it has been learned from observations that it 
will reseed under natural conditions. In the same 
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A view of the observational nursery at Pullman, Wash. 


region, nurseries are trying out Eragrostis sp., a mat- 
forming perennial grass (the best of some 30 grasses 
sent us by Miss M. Wilman of Kimberly, South Africa) 
which has special soil-binding advantages in that its 
offsets on prostrate culms take root readily. This 
grass is now being grown for seed increase and 
project plantings. 


Ruby Valley Legume 


The discovery of a heretofore overlooked native 
species is always highly satisfying to the plant 
collector. Of interest in this connection is a legume 
which was discovered recently in the Ruby Valley of 
south central Montana. This is Astragalus rubyi 
which in its native habitat is found growing in 
association with alkali grass and salt grass. Astragalus 
rubyi promises to become in the intermountain regions 
a forage legume of primary importance, and observa- 
tional plantings made at different nursery centers 
suggest successful adaptation of this native species to 
a wide range of soil and climatic conditions. It is 
particularly adapated to soils of high alkali content. 


Immune to Cedar Rust 


Another native plant of special interest is the Ozark 
white cedar, a small spreading tree found growing 
in northwestern Arkansas and southwestern Mis- 
souri. This tree is particularly valuable because of its 
immunity to cedar rust, which restricts the use of 
common red cedar. In addition, Ozark white cedar 
has the further advantage of being able to grow under 
extremely adverse conditions. This small tree can be 
utilized for fence posts and its seed for bird feed. It is 
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being grown and propagated at the Elsberry, Mo., 
nursery in the expectation that it will prove valuable 
for plantings in certain locations. 


Native Tree and Layering Shrub 


A striking example of variation in native woody 
plants, for which our plant collectors are watchful, 
is a strain of the wild olive (Forestieria neomexicana) 
found in Arizona, which differs from the more 
common form by its distinctly layering habit. 
This characteristic makes the plant especially valu- 
able for the stabilization of gully slopes. Its value 
is further enhanced by ease of propagation and trans- 
planting and the production of berries as food for 
birds. Stock plants are being grown in the nurseries 
for observation and asa source of propagation material. 


Seed Production 


Within the scope of “observational plantings” also 
comes the matter of determining the possibility of 
seed production under cultivation of certain grasses 
native to the United States, and this is becoming an 
increasingly important nursery function. Some of the 
more valuable range-erosion control grasses, as well as 
browse plants, have become almost completely eradi- 
cated by overgrazing and other improper land usage 
practices, so much so that it is impossible to collect 
seed of them in quantities sufficient for reseeding, the 
only recourse being to find out how to produce suc- 
cessfully the seed under cultivation. Again, in some 
sections there are years when, on account of prolonged 
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COSTS COME DOWN ON 1,937 MILES OF TERRACES 
By T. S. Buie ! 


Sharp downward trends in construction costs of ter- 
races, treatment of terrace-outlet channels, and gully 
control during the 4 months’ period from July to 
October, inclusive, are reflected in cost reports for 
the Southeastern Region. 

In spite of an increase of 12.5 percent due to a change 
in wage rates for tractor operators in the region since 
July 1, terrace construction costs showed a decrease 
of approximately 16 percent for October as compared 
with July, very likely due to increased efficiency. 

A decrease of 32.7 percent in the costs of treatment 
of terrace-outlet channels during the same period is 
attributed by our engineers to the more extensive use 
of meadow strips and other vegetated waterways for 


outlet channels, instead of the masonry and concrete 


structures formerly used. 

Gully-control costs for the region show a decrease 
of approximately 34 percent. This is probably due 
largely to the comparatively recent practice of divert- 
ing the headwater from gullies, which virtually elimi- 
nates the necessity for permanent structures and 
greatly reduces the number of gully-control structures 
required. 

In this connection it might be pointed out that 
where gullies are found in cultivated areas diversion 


1 Regional conservator, Spartanburg, S. C. 


of the headwater can usually be accomplished by 
terraces which drain the water away from the gully. 
Under other conditions this is accomplished by 
diversion ditches which can be constructed with 
machinery at much less than the cost of control 
structures in the gully itself. 

By diverting the headwater, control of gullies can be 
effected much more readily with vegetation, since 
growth can be established with a minimum of mechani 
tal structures once the volume of water flowing through 
the gully has been reduced to the amount of water 
falling directly into the gully and running down the 
sides. 

Prior to July 1 the large amount of labor on relief 
rolls made it necessary to do more gully work than 
has been necessary since that time. Originally a 
large item in the cost of field operations, gully-control 
work is no longer a major activity. 

The 16-percent decrease in terrace-construction 
costs was based on a total of 1,937 miles of terraces 
constructed in the Southeastern Region from July 1 
to October 31. During the same period terrace-outlet 
channels constructed had a drainage area aggregating 
17,241 acres, and gully-control work benefited 8,184 
acres, 





Observational Plantings 
(Continued from p. 150) 


droughts, the more abundant of the native grasses 
used in the erosion-control program are a failure. Dur- 
ing such periods, particularly where irrigation facilities 
are available, cultivated plantings can be relied upon 
as a source of seed. 

Favoring the practice of producing seed of native 
grasses under cultivation, as already demonstrated in 
some of the nurseries, good yields and purer seed may 


be expected from grasses so handled. Also, the infor- 


mation secured through such procedure, along with its 
demonstrational value, has the effect of encouraging 
farmers and stockmen to undertake the production of 
seed of these grasses asa cash crop. Ina few instances 
in the Great Plains area this is already being done. 





COMING.—A second article by Ben Osborn and H. L. 
Whitaker on Mapping Natural Vegetation as a Background 
for Erosion Control and Wildlife Management; a review of 
machinery developments, by Gerald E. Ryerson; discussions 
of cooperative relations, and cost-cutting. 








Portion of an aerial photograph of a contoured field 
in Oklahoma. 
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PLANTING MATERIALS USED IN SOIL CONSERVATION 
By L. D. Eagles! 


A balanced soil conservation program involves the 
use of numerous seeds for strip crops, pastures, 
meadows, terrace outlets, cover crops, and green 
manuring. Before the practices could be introduced 
on many farms under agreement, it was necessary 
to apply commercial fertilizer and limestone. In 
some areas the slopes were so sharp and so badly 
eroded that it was inadvisable to plant cultivated 
crops, and for that reason kudzu crowns and trees 
came to play an important role. 

During 5 months, July to November 1936, inclusive, 
the Soil Conservation Service purchased 2,807,173 


1 Associate agronomist, Nursery Section, Soil Conservation Service, Washington’ 


pounds of seed for agronomic use. Of this quantity 


2,142,061 pounds consisted of annual grasses, cereals, 


etc., used for cover crops, strip crops, pastures, — 
meadows, and terrace outlets. Legume seed made up — 
approximately one million pounds. The legumes are _ 
used for pastures, meadows, strip crops, terrace outlets, 
cover crops, green manure crops and forage crops. 


Perennial grasses which are used primarily for pastures, 
meadows, terrace outlets, and forage made up approxi- 
mately: three-quarters of a million pounds. 

The following table shows the kinds, amounts, and 
principal uses of seed and other materials purchased 
through the Nursery Section during the 5 months 


























DIC covered: 
Item Principal use Amount 
Pounds 
@atsi(Avenarsativa) and (AS byzantiia).-o.men nee ne ane ie ea eee Cover-and strip crops, pastures. aiejicsece.achue ptt ec ee ee 1, 657, 316 
Rye (Secale. cereale) ...c0:..s0.~ 5.32 Paeaebto fe ae cee ee ARIE. GL, RR. oe DO Fad as ele deere oh,ate apd 2 ee aaa ate 449, 980 
Austrian winter: peas (Pisum) sativum): trae cee eres a erie eae Rey eee ee Cover and ‘strip cxops, green manure) 7... 404-6 ace eee 215,720 
Hairyivetch (Vicia -willosa) ies £3 y.... cate pe tac. | eee MILE eth EE errs Re coco aee | ee do aig Se USS PAA et eae ete Se oe te ee 192, 170 
Western wheatgrass; (Agropyron smtithilicna cas ek ele eciack: mon ace ome ee ree Revegetating for permanent grazing 170, 080 
Alfalfa. (Medicago:sativd) | 1.22 Sudo seivta birt ne ate Oe ee ee ee ee Strip crops; pasture aNd meadow. om, eek oe.) oe cen eee 135, 750 
Biennial white sweet clover (Melilotus alba) Pasture,:strip,.and covericrops.s;s4:4<s 2s acs b. See ee eee 107, 274 
Smoothybrome grasa (Bromtsiineryis) saerstace ere tacit tection ene nce es Pasture and hay mixtures, terrace outlets.............--...+..-- 103, 305 
Orchard erase. (Dactylis glemeratd) nj. cece cmiieeteran eee js ea eee ae Pasture, sterrace outlets 35.11 £3 203 ee fe en 73, 450 
(Crested: wheatgrass \(Agropyron cristatum) te een eee eee er ete Revegetating dry lands for permanent grazing, terrace outlets... .. 69, 392 
Slender wheatgrass (Agropyron pauciflorum) Revegetating for permanent grazing... ..... 0... .ceccec ve eveeee 69, 050 
Italian or domestic ryegrass (Lolium sp.)...... Sear gion wend bay NO ors COMa eens 5.4 Pastures sc 2s semonte spate d~ ae eeuiad ease EE Eee 59, 680 
Southern spotted bur clover (Medicago arabica)... 6.000.000 cccc scenes ceetecteseccsees Pasture-cover and green manure crops.............-0000eeeeeeee 53, 700 
Cowpeas( Vigna sinensis) ia. cscs vekictas decompo ace ea Teen TRIE ma Re ee ene Cover and strip crops, green manure and forage ..............-.- 45, 000 
Redtop grass! (Agrostisialba)is a.scncst metas ace Re eae Caer Ce ace Pasture'and meadow est. stn on ae cm tielen ramet on eater eee 41, 675 
Crimsoniclovers(Irijoliumiincarnatum) ict et ei ocean eee anene eee Strip crops, pasture, cover and green manure................... 34, 350 
Kentucky; bluegrass (Poa pratensts) +. 2. eet ose ee ee Pasture, terrace outlets... 0250... cee ene ee eee 32, 729 
Dallisigrass'(Paspalum-dilatatum) pera iene eee ee Pasturessccs 25 sctisliva.s See mete brace aeons STO a 31, 505 
iW heat CL riticumuulgate) vest eA geacs acct aiotan atelier Cc ee NRO Ce ea Cover:and strip, crops). 8: s,.necan nck hans selene cee 31, 400 
White Dutchiclover(T rifoliummepens) oar umea mite ie ieee eee een oo alice Pastures y. oo. esa Sate ee ae geehee Fac bet beh oat eee 29, 765 
m@imothy; (Phlewunmt pratense) ste ceeteuk oe eee ote eee EERE «Sore cis Pasture and: meadow!.teJ.jbin. ceo Sete en. Ree eee 25, 295 
Hop-or sucklingiclovers(lnfoltun dubium)eues saaneese ee eee eee nen. ore Pasture... 5 acs vetncics a ord hates artista cl Uae Oe ei ele en eee 21, 835 
Alsike’clover: (I rifolitun hybridity) scanrcicaeen Meee oe ee eee IE cies Pasture and meadow=.citestcaas seme: ee eee ae ee 20, 794 
Red clover (Trifolium pratense) stiaacon sem see tical. Tan ee Ee ik alten Meadow, strip crops, pasture... ..c.o+ sae sean oo see eee 18, 055 
@alifornia/buriclover. (Medicago: hispida)e ese. se cee cae ra eee MERRIE alae ce Pasture, cover.and green manure crops... 4)... eee 16, '700 
Biennial yellow sweet clover (Melilotus officinalis)... 0.00... cece eee cecceeceeeeeeeeeee Pasture, strip andicover crops... 0/125. oe sles See 16, 200 
Hubam clover: (Meltlotus alba annta)isen< tee coe ei aioe ee nee ee os en eee dO. 2 Faladathe Ghaaidanaa ticle & seo Sate cee aes een aa 12, 300 
Bulbous'blite-prass (Row bulbosa)>08-. cacls cele ras wa eee ae ee ns) ee Winter pasture and cover crops: a ce:) ino acu «ene eee 9, 775 
Black, medic. (Medicagoilubuliia) ac wee ities ce ee oe eer eee fee Pasture 5. isc 334 Wa.clentes oo tg eee Bae eke Seo eee 7,960 
Sour or annual yellow sweet clover (Melilotus indica)...........00 000 ce cece cv eeeeee Pasture, ‘strip: and cover cropss;en .2 bins his sor eters i ee 6, 700 
Canada bluegrass \(Poaicompressd) "eas cat ciniactn eee Cn ca ee tT: ae een AS CULE Soin c aiaidisaieke ath ised. sive. eee) fea oe eee 6, 560 
Ghinese lespedeza, (Respedeza' sericea) ovine eee eS ccs ee Pasture, strip and meadow. cess) e ok eek ene eee ee 6, 200 
Perennial. ryegrassi(Lolium perenne) mance ere: cic cick ao acinar ee RES ae os ee Pasture, meadow, terrace outlets). >. 7s chian ane e een ee 5, 050 
Carpet.gtass (Axonopus compressts)ince certo easiest eine eas ce cee Pasture, terrace outlets. .ceui-m recent orien ae ee 3, 950 
Meadow: fesciie(Festucatelation) nme i es ee ee eee eo ae Meadow, pasture s.o2.25,.5.5 hoon one ea ene 3, 798 
Zamadke stass (Puccinelita nuttaliana) ua eosin eee A ee. aes re Revegetating alkali soils"; 2s. cat. con tee ee one eee 3, 000 
Reed Canary-erase (Phalaris;arundinacea)meiae . soe ee CeCe ETO ows Gee Pasture,,meadowa!)s +4) s'seonlae seis ses ee ee eee 2, 765 
Indian: wheatgrass (Plantago'sp.) a, tine... ieee eric ein nt, soy ep RUMI, 5) alana cll chee eee eect ee te tee an ene ia 2, 750 
Bermuda’ grass.(Cynodon-dactylon) fa. see ies >. ratitar eee ne cs oc ee Pasture;:terrace:outlet 2, “2a 95 dss ae ee eee 2, 600 
Rescue: grass (Bromus, catharticus) << /osnpmwjoigke tes bane tics: eect eRe AER 32 = cesejatvl Winter covet and. pasture), ¥,-i-<y. 4 acim, cance Asean eee ee 2, 000 
California brome grass (Bromus carinatus) or (B. marginatus)... .....0 0000s eee ee eee eee | Pasture. § 2 HAO. ccs Sikthetes eh Med teee ek kok nee nea 2, 000 
Alfilaria: (Rroditum: cicutariusm) s.s5.0 4 cise hes. oco bene eee ee eR Tee GP: che at SE Pasture‘and meadow.s.ecnesis sce emits Bene ee 1, '750 
Sudan’ grass:(Sorghum vulgare :sudanense) cweneea eineem ar este a tee ete ee Stripicrops; pasture and meadow: . .1/. sv snist os) chien eet ae 1, 515 
Tallioatgrass:(Arvhenatherum)elatius) 9. ; wanvememee ome aineiie ate eee eh see a Meadow and ‘pastures: ace ene Sane = cae 1, 500 
Persian or Shaftal clover (Trifolttim resupinatum)..50s...+:se++-eeseeteases-..,.-- Pasture rc Sods i hey 2 eee Ss, ae Cen eet ne ee 750 
‘Tallor reed fescue (Festuca elatior arundinacea)! 0 esssules ures scene emnee.. ose. ee Pasture, atid! meadow sis vcacls ick coat oe er a 550 
Korean lespedeza (Lespedeza stipulacea) ire. “merits cinseti ee) <u MR hes 2). vee Strips crops; pasture and forage co. soo sers acts) ieee 400 
Sheep fescue (Festuca ovina) ne... mises sitet ote tects ciate meres ieee ReN RAG eee RESIN sls cdo asture and meadow sri... .jaesese ae poe: SO ee ee 300 
Fenugreek (Trigonella (foenum-graccum). < v0: qt ease sities Ha duis Werte Galeaes ee see soe Cover and..green manure crops. ...+. 42. je nee 300 
Rhodes grasa (Chiortsigayaria): asso ep aciacinie ae cucucter erento ctor each de mR. | © Silene Foragesj.m 22) 20s os lela ged CHEER oe ee 300 
Sainfoin (Onobrychis: viciaefolia)ss varies cieaee aie ane eR TC nel rsa ccs tee Green manure,.forage and pasture... . ..)25\. sia en 
Rape (Brassicacnapus) 0k. t Sues Sake ee a orc eee ic te, oe Ae ee ee Ie OS oo PAasturesicirra. 5 acc, cuss: « tts con sie She 5 nceliots RL cet Cree ete aoe 
Red fescue (Festuca yubra)scee28 yes 66 cates ee Sh SD Ale rua CIGE Ne ee eae Os eovtscoeiee y's OU garg ap aapwnce 6 be, m Dave sae Mie ee 
Kudzu i(Pueraria thumbergiana) waws.scteceoes Steere te chr Baa EE) ee ee Cover crops, pasture, forage and gully control 
Tree: seeds 2 25 eget ora ie, ee Pe Oe PRT Sieve eats tere ORS ee ee ee ursery. tree. production;..) , sis s/s ic cae ee 
by Wg PRS Per Sh eine oN TG ORR GO PELE, REUNITE Cio Nba Case oro. ee oodland management reforestation.................-eceee. 
Sphagnum Moss se cc sonsc cs reyec ere egraee meee ela oaks ee ere kegs eee tee tee ere ae Packing ‘nursery stock! i/2s)i¢ si. avi ee 
Commercial fertiliver :44 8. 25 ctr ioe Oe ete sacteeene ie Oe Se aah 5 MORE ane ee ae Terrace outlet and pasture improvement 
Agricultural:limestonea. 2. Saeowedieaesbaibht: dima adams re Ree ee one Soil improvement for legumes 
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WILDLIFE-SAVING FARM PONDS OF MISSOURI 


By Cecil N. Davis ' 


building of ponds a successful and economical erosion- 
control practice. 

As most farmers in this section are poorly supplied 
with water, the ponds aid the agronomist in his crop 
rotation program, especially that of rotation grazing. 
Many fields of prospective cooperators have neither 





Gully before dam was built. 


During the summer of 1936, with stream beds dry 
and wells inadequate, the wildlife of Missouri con- 
gregated at thousands of ponds built by far-seeing 
farmers in recent years. Many of these had been 
provided as a part of the program of the Soil Conserva- 
tion Service. 

Gullies are favored as locations for ponds. The dams 
may back up water over a small overfall at the head of 
the gully, or a large structure farther down may help 
to fill branch gullies as well. This feature makes the 





1 Acting wildlife conservationist, Soil Conservation Service. 


Vegetation holding 2-foot fill in inlet of bond, and providing food and cover for wildlife. 





Pond just filled. No plantings made. Same gully 


ds shown at left. 


weils nor facilities for piping water from a distance, 
and springs in north Missouri are rare. Thus, the 
damming of a gully ina field designated as a temporary 
or permanent pasture often solves a knotty problem of 


Eight species 1 year old. 








Submerged vegetation after 1 year’s growth, providing protection and cupboard for small fish. 


water supply, especially where beef-cattle and sheep are 
grazed or where young cattle are pastured for the season. 


Forester’s Viewpoint 


As for the forester, his interest in the pond-develop- 
ment program on Missouri farms lies, chiefly, in the fact 
that it provides a larger and better-distributed water 
supply in the event of fires. At the same time, he is not 
indifferent to the fact that the raising of the water table 
may mean the survival of the black locusts, willows, or 
other trees which he may have planted in the vicinity. 

From the standpoint of wildlife conservation a water 
supply is much more important than is generally realized. 
Food and shelter are the points usually emphasized as 
the controlling factors for upland game within their 
natural range, but only those who have observed them 
during the last two droughts know how birds, game, 
and fur-bearers concentrate near water supplies. 

Counts of twoscore birds at one time in trees near 
an Open spring are common. In August 1936 many 
muskrats were observed moving away from dry creeks 
to more moist locations. 

Based on observations in the past three years, the 
following points are considered of outstanding impor- 
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tance for the most complete soil, water, and wildlife 
conservation program with ponds: 

First, the pond should be at least one-half acre in 
size and at least 7 feet deep if it is to be used for water- 
ing livestock. 

Second, any drainage from the farmstead should be 
diverted from the pond. 

Third, the pond, dam, outlet, all raw land scalped to 
provide fill for the dam, and preferably an additional 
area equal to all the preceding, should be fenced stock- 
tight and protected against fire. Livestock should be 
watered by means of tanks fed by a gravity pipe line 
under the dam or by a windmill pumping from a pool 
by the side of the pond. 

Fourth, proper environment for fish should be pro- 
vided by introducing water plants of such types as 
will insure a renewal of the oxygen supply, food and 
protection for small fish, and support for fish-food 
animals. Certain of the plants will provide also dams 
for silt at the inlets of the pond, protection from wave 
action against the pond dam, and food as well as pro- 
tection to birds, fur-bearers, and other wildlife fre- 

(Continued on p, 159) 














Burr-reeds on banks of pond one year from planting date, with new plantings in background. Three redwing 
blackbirds made nests in the reeds. 


Protection adgdinst wave action proved by reeds and arrowhead one year after planting. Note the low water line. 





THE LIFE. HISTORY: OFF RAIN STOR es 


Progress Report From the Oklahoma Climatic Research Center 





A typical weather station in Blaine County, Okla., 
showing the installation of instruments. 


The Oklahoma Climatic Research Center was estab- 
lished in October 1935 for the detailed study of local 
climatic variations which condition local differences in 
soil erosion. To this end nearly 200 weather stations 
spaced on an average of 34 miles apart were established 
in Blaine, Kingfisher, and Logan Counties by the Di- 
vision of Climatic and Physiographic Research in 
cooperation with the United States Weather Bureau 
and with the assistance of Works Progress Adminis- 
tration funds. Farmers selected from the relief rolls 
were trained as meteorological observers and a set of 
weather instruments was installed on each of their 
farms. Included are a rain gage, maximum and mini- 
mum thermometers, fan psychrometer, wind vane, and 
anemometer. Observations are made hourly from 
7 a.m. to 7 p. m., and during storms the rainfall is 
recorded at 15-minute intervals. That which falls 
after 7 p. m. is collected and measured the following 
morning at 7 a. m. In addition, 100 supplementary 
self-recording rain gages have been installed on alter- 
nate farms on an average of 4'5 miles apart. These 
supply continuous records of snow and rainfall for the 
entire duration of the storms. 


120 Maps a Day 


The observations are mailed to the Kingfisher head- 
quarters where the data are transcribed onto maps 
under the direction of the project leader, Leonard B. 
Corwin. The actual work is performed by an office 
staff consisting chiefly of Works Progress Administra- 
tion workers. For each day an average of 120 maps 
are prepared. These include daily maximum’ and 
minimum-temperature maps and hourly maps of tem- 
perature, wind velocity and direction, relative humid- 
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By Katharine C. Hafstad ' 


ity, and cloudiness. Rainfall maps are prepared for 
each 15-minute interval and for the accumulated rain- 


fall by 15-minute intervals, by days, by months, and — 


for the year beginning January 1, 1936. To insure 
accuracy the instruments are all tested weekly and if 
the observations are inaccurate, the finished maps will 
show inconsistencies which can easily be traced to 
their source. The few observers who failed to keep 
accurate records were readily identified and immedi 
ately discharged. 


Reviewed in Washington 


When the maps are complete they are sent to Wash- 
ington for analysis and interpretation. In the January 
1937 issue of the Geographical Review, Dr. C. W. 
Thornthwaite, head of the Division of Climatic and 
Physiographic Research, has presented the results of a 
preliminary analysis of these maps. The spotty 
character of the rainfall in the Great Plains has long 
been recognized but heretofore it has not been possible 
to obtain observations from a sufhciently large number 
of stations or at intervals short enough to permit a 
study of the rainfall distribution and its causes. 

Recent studies of the Division of Climatic and 
Physiographic Research show that in the Great 
Plains the annual distribution of rainfall is neither 
cyclic nor synchronous and no pattern of rainfall 
distribution has as yet been determined. For example, 
the year 1919 was the driest for the entire period 
from 1905 through 1934 at Emporia, Kans., while it 
was the wettest at Phillipsburg. 


Behavior Varies with Types 


In the Geographical Review, Dr. Thornthwaite has 
presented a detailed analysis of five type storms which 
occurred over the project area in the spring of 1936. 
These show clearly that storms of different types have 
definite patterns of behavior, that the types “are 
sufhiciently characteristic in size, shape, and distribution 
of intensity to be classified according to their mor- 
phology’, and that through the study of a sufficient 
number it may be possible to develop a taxonomy of 


1 Assistant soil conservationist (climatic research), Soil Conservation Service, 
Washington, D. C 
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storms. If a storm of recognized type is reported by 


one of the established Weather Bureau cooperative 
stations, it may be possible from their data to forecast 
the behavior of the storm as well as the extent of the 
area which will be affected by it. Storm centers may 
or may not migrate. In the former case stations 
similarly located with reference to the center of the 
storm will report similar rainfall curves but the points 
of maximum intensity will occur at different times 
depending upon the rate at which the storm travels. 


Polar Front Type 


The rains of April 26 and 27 are of the Polar front 
type in which the front oscillates back and forth with’ 
in narrow limits. On both days the precipitation oc- 
curred within the area of frontal oscillation. 

On April 26 the station which first reported rainfall 
also reported the greatest total amount of precipita- 
tion (2.49 inches) for the entire storm and the maxt- 
mum intensity (0.64 inch in 15 minutes) was exper- 
ienced successively by three adjacent stations. Al- 
though the storm expanded and contracted areally, 
the center of greatest intensity never shifted more 
than 10 miles from the point where rainfall was first 
reported. With the exception of a few isolated sta: 
tions, the precipitation was limited to the western 
third of the project area. 

During the storm of April 27 scattered light showers 
occurred over the entire area in the morning. By 
afternoon, centers of high rainfall intensity (over 0.60 
inch in 15 minutes) were reported by six stations in 
Logan County to the east but no rain fell in the western 
half of the area. 

Storms of this type show why it is futile to correlate 
either crop production or erosion with average rain 
fall. The total rainfall over an area may be the same 
but one section may receive it at a critical period for 
plant growth. In another locality it may come when 
the soil is bare, and merely accelerate sheet or gully 
erosion. 

Migratory Type 


The storm of May 1 (illustrated by colored maps in 
the Geographical Review) is of the migratory type asso- 
ciated with the passage of a Polar front from northwest 
to southeast across the project area. By 4 p. m. the 
front had made its appearance in the northwest cor- 
ner of the area, winds shifted from south to north, and 
the temperature dropped about 10° F. The same 
phenomena, with a fall in temperature of about 30° F., 
were observed progressively throughout the area and 
shortly after 7 p. m. the Polar front passed beyond the 


proximate positions of the dis- 


southeast corner. At 5 p. m. several irregular waves 
developed along the wind-shift line in Blaine County 
to the west, near the center of the area similar waves 
appeared at 6 p. m., and an hour later identical be- 
havior was observed in Logan County to the east. 
This would indicate that the same waves had traveled 
eastward with the storm. As the amplitude of the 
waves increased centers of intense rainfall developed. 

Centers of maximum rainfall intensities occurred in 
13 different areas progressively from northwest to 
southeast, along the Cimarron Valley, the maximum 
intensity for any 15-minute period being 1.54 inches. 
During the storm more than 3,500,000,000 cubic feet 
of water fell on that portion of the Cimarron water- 
shed within the project area. Information of this type 
suggests that rainfall morphology studies offer a new 
approach to the flood problem. 


Storm of June 30 


Maps of the storm of June 30 are reproduced in con- 
nection with this article. From these it can be seen 
that the storm was of the stationary type and that it 
was of particular interest because it possessed two 
centers of rainfall intensity. During the early morning, 
Tropical Gulf (Tg) air overrode first the Modified 
Polar Pacific (Npp) air and later the Modified Polar 
Continental (Npc). The ap- 


continuity surfaces between 
the air masses are shown in the 
small panel of maps. Scattered 
light showers were reported by 
30 stations during the morning. 
Between 3 and 3:15 p. m. the 
storm centers shown in the 
series of maps developed, and 
for the period 0.41 inch was 
reported by each. Thereafter 
rain continued to fall in these 
separated centers, amounting to 
a totalof 2.27inches inthe Blaine 
and 3.81 inches in the Logan 
County center. However, sta- 
tions less than 5 miles from 
each of the centers reported 
only traces (less than 0.01 
inch) of rainfall. 

Of the five storms describ- 
ed by Dr. Thornthwaite, only 
that of May 8, associated with 
a warm front, brought wide- 
spread and fairly evenly distri- Successive positions 
buted rainfall to the entire pro- ofthe Dolan Girons 


. during the storm of 
ject area. The storms of April June 30, 1936. 
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RAINSTORM OF JUNE 30, 1936 
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} 26 and 27 were limited each to less than half of the 


areas, that of May 1 followed, in general, the Cimar- 
ron watershed, and that of June 30 had two widely 
spaced centers of maximum intensity, with rainless 
areas intervening. However, in each case the spotti- 
ness of the rainfall was associated with definite types 
of storms which are characteristic of the Great Plains. 
“In 2 or 3 years enough could be learned about the 
characteristics of storms in.western Oklahoma to make 
it possible to approach the problems relating to soil 
and moisture conservation, land use, and flood control 
on an intelligent basis.” 


Varying Velocities Within Mass 


Another phenomenon of great significance from 
the standpoint of soil conservation is shown by the 
wind charts reproduced in the Geographical Review. 
Parallel streams of air of different velocity develop 
in the main air mass. These streams or channels are 
parallel to the wind direction and are evidently not 
related to topographic features since they develop 
with winds from any direction. The wind may blow 
at the rate of 5 miles per hour at the edges of the 
channel and attain a velocity of 18 miles near the 
center. Further research is necessary to determine 


whether or not the channels tend to recur in definite 


positions or patterns, and it is suggested that such 
research may solve the problem as to why “‘some fields 
may suffer greatly from wind erosion and adjoining 
fields remain practically undamaged, even though soils 
and land use appear to be identical.” 

In conclusion Dr. Thornthwaite points out several 
important implications of rainstorm morphology 
analysis which indicate the need for the establishment 
of projects similar to the Oklahoma Climatic Research 
Center in entirely different climatic regions. Such 
analysis permits the determination of rainfall frequen- 
cies with far greater precision than formerly. Con- 
sequently when the expectancy of different types of 
storms for an area is established, the frequency of 
various precipitation intensities “may be determined 
by relating the area regularly experiencing this 
intensity to the total area of the storm”. By deter- 
mining the areal extent, intensity, and distribution, 
the total water content, and the usual migration 
habits of storms, the probable occurrence of rainfall 
over a given watershed during a storm of recognized 
type may be estimated. From information on the 
total amount of water deposited on a watershed, and 
its rate of fall, together with data on temperature, 
evaporation, and soil characteristics, the hydrologist 


will be able to compute with much greater accuracy 
the amount of run-off, infiltration, and the percentage 
of the total precipitation which may be added to the 
ground water. 

The work of the climatic research center also illus- 
trates the futility of trying to correlate soil erosion 
with monthly, weekly, or even daily precipitation. 
“The course of events must be traced step by step 
during individual storms.” After type storms have 
been identified and their expectancy in a given area 
established, it will be possible to interpret data from 
existing weather stations more effectively from the 
standpoint of erosion and its control. Similarly, 
information concerning the magnitude and migration 
of type storms supplies data more suitable for the 
correlation of rainfall and crops than the average 
values which have heretofore been used. 





Farm Ponds of Missouri 
(Continued from p. 154) 
quenting the water’s edge. Seventeen species of leafy 
plants and shrubs have been planted in the Service- 
built ponds in Missouri, the most important of which 
are included in the following genera: Saggitaria, 
Alisma, Polygonum, Echinochloa, Junens, Cyperus, 
Potomogeton, Ceratophyllum, and Spirodelia. 

Fifth, if possible the watershed should be planted 
to a permanent cover of sod or woodland. All raw 
areas on the dam and the edges of the borrow pit should 
be revegetated as soon as possible. Plantings of shrubs, 
such as buttonbush, red osier, dogwood, and wild 
plum, for protection and food for wild fowl and up- 
Jand game, for erosion control, and for cooling the 
water should be made. Only a few trees need be used 
on the south and southwest sides, but not on the dam 
itself. Trees such as hackberry, hickory, black cherry, 
red cedar, red mulberry, and the native oaks are good; 
but cottonwood, elm, and willow may seed so pro- 
fusely that they will overrun the area and, therefore, 
should not be encouraged. The shrub plantings should 
be in clumps, and should all be localized at one side or 
one end of the pond area, leaving the remainder an open 
grass plot for the freer utilization of the pond by 
waterfowl and for nesting sites for such species as 
quail and meadow lark. 

Sixth, for the best use of the pond it is advisable to 
have supplementary wildlife cover and food in fields 
nearby. Often the gully below the pond can be 
fenced out and planted in erosion-control vegetation. 
Such a place makes an ideal lane for wildlife and may 
lead to waste areas, ungrazed meadows, overgrown 
fence rows, or a prepared wildlife area planted to 
shrubs and vines. 
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By Phoebe O’Neall Faris 











DEFICIENCIES IN BASIC HYDROLOGIC 
DATA. Special Advisory Committee, National 
Resources Committee. Washington, September 
1936. 


As set forth in this report of the special advisory committee on 
standards and specifications for hydrologic data, there is urgent 
need for additional knowledge concerning the behavior of water as 
it falls as rain or snow, is absorbed by the soil, runs off in streams 
or torrents, and is evaporated, for the well-ordered development 
of sound water conservation in the United States. 

Herein is a discussion in some detail of factors involved in the 
gathering of accurate long-term hydrologic records as essential 
to efficient flood control, economical irrigation, effective water- 
reserve systems and land-drainage facilities. The cost factor in 
particular is stressed. 

The past 6 years have seen severe drought conditions over large 
areas of the country. In these areas, losses to agriculture, stock 
and public water supplies have mounted into the hundreds of 
millions of dollars and have seriously impaired public welfare. 
Although no human power could have prevented the drought 
period itself, none the less by water conservation methods based 
upon precipitation, ground water, and evaporation records over a 
ong period of time, many of the serious losses could have been 
lavoided or at least reduced. 

Other sections of the country suffered more or less disastrous 
floods. Expensive dams broke and’ waters flooded farms, cities, 
and villages; lives were lost and the costs soared. According to 
findings resultant from intensive studies made by the special 
advisory committee, these more or less major disasters might have 
been avoided had there been existent, as background for water- 
conservation methods, long-range records of the following natural 
conditions: Rainfall at high elevations; rainfall intensity; snowfall 
on mountain slopes in important drainage areas; maximum, mean, 
and minimum streamflow; ground-water levels; evaporation, in- 
cluding that from snow and ice; impurities in water and their 
effects on health and on plant and animal life; soil conditions and 
vegetative cover; transpiration. 

In the light of the above-mentioned requirements, the committee 
urgently recommends many additions and specific changes for the 
installations and expenditures essential to a permanent program 
for the gathering of long-term hydrologic data. 

In regard to precipitation it is suggested that data of this kind 
should be made more effective “by the inspection and rehabilitation 
of existing precipitation stations; by the publication of hitherto 
unpublished precipitation records; by the establishment of 1,200 
new cooperative rainfall stations in localities where rainfall is not 
now measured; by the establishment of 6 new first-order meteorolog- 
ical stations in high altitudes; and, especially, by the establishment, 
of 400 recording rain gages to collect data on intensity of rainfall, 
properly distributed as to area so as to average one to every 5,000 
square miles.” Summarizing costs for improving precipitation 
data, the committee estimates that the first year total would amount 
to $396,000; while in succeeding years, with the program once 
installed, the total cost would drop to $223,000. 

The establishment of at least 500 snow-survey courses in moun: 
tain areas is recommended for the improvement of stream-flow 
forecasts above important irrigation, navigation, flood control, and 
power projects and privately irrigated lands. In connection with 
this it is stated that Federal interests are largely involved. In 
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addition to the network of snow-survey courses, additional research 
at a few selected experimental courses should be initiated promptly. 
to provide improvements in techniques employed in both old and 
new courses. As to cost for improving snow surveys, the com- 
mittee recommends that distribution arrangement be such that t 
Federal agencies supply some $169,000, while non-Federal agencies 
produce for installation purposes an amount not to exceed $13,000. 

For the extension and improvement of stream-flow data the com- 
mittee suggests the establishment of 500 base stream-gaging 
stations with 600 cooperative secondary stations, and in addition, 
the rehabilitation of 1,000 old stations. That a network of Federal 
stations is absolutely essential to a consistent and productive 
program of stream-flow measurement, is set forth by the committee 
as an urgent consideration. 

According to the recommendations, ground-water data infor 
mationconcerning the amount, position, and fluctuation—should © 
be expanded by installation of 4,000 wells as base stations by the 
installation of 6,000 cooperative secondary wells; and by carrying 
on corollary geologic and hydrologic investigations, the latter to” 
determine the most satisfactory location of wells and to apply data 


obtained to general water-resources problems in the various areas, 

Thirty first-class stations and 250 second-class stations would be 
sufficient for the improvement of evaporation data. This would 
involve also the compilation of unpublished data, and at the same» 
time research studies on the solar energy method of determining 
evaporation, and on evaporation from surfaces of snow and ice. 
Costs for evaporation data would be small, according to the ad- 
visory committee, with an initial amount of $35,000, dropping to : 
$16,000 in the second and succeeding years. ; 

For the collection of data adequate to an understanding of rhe 
quality of surface waters, it is recommended that 200 base stations — 
be established for the measurement of mineral content, hydrogen- 
ion concentration, dissolved oxygen, suspended load and turbidity. — 
Such stations should be located on sites of existing stream-gaging — 
stations and should be maintained continuously for at least 10 — 
years. At 100 of these base stations, regular measurements of 
water quality in respect to pollution should be made coincident — 
with the chemical and silt measurements. At least 400 secondary — 
stations are suggested, each of which should be operated for a — 
1-year period. Such secondary stations would be changed annually, 
with observations reported at intervals of from 5 to 10 years. The — 
analyses would not be as detailed as those at the base stations, and ~ 
their character would vary according to outstanding local problems 
of water quality, but their observations could be correlated with | 
those taken at the base stations. 

In closing that part of the report which deals with recommended 
standards and specifications for an expanded program for the collec- — 
tion of basic hydrologic data, the committee emphasizes the follow _ 
ing: “It is only by establishing these expanded programs on a — 
sound and scientific basis, taking full cognizance of the use of the 
data collected, making provision for continuing maintenance of a — 
system of base stations, and using non-Federal cooperation at every _ 
practicable point, that a thoroughly useful body of basic hydro- 
logic data may be obtained. With such a foundation of technical 
knowledge the Nation may look forward confidently to the effec. 
tive and economical development and use of its water resources.” 

The appendix contains information, mostly in tabular form, 
concerning current programs for collection of hydrologic data, in 
the United States and European countries. Also included is ‘the 4 
report submitted on November 6, 1935, by the special advisory 
committee on collection, compilation, and publication of basic data, 
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SHALLOW FURROWS 





ONTOUR FURROWING FACTS | 


DEEP FURROWS 

















Natural-surface soil grows 


Subsoils grow weeds, if | 
grass. | ne 


anything. 
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All good surface soil. 










Buried grass will often 
grow through small fur- 
row slice. 


High ridges remain dry 2 
and seedling roots can’t} 
reach moisture. 























Shallow furrows close to- 
gether will hold equally as 
much water. 








YUP Deep water in furrows is. 
Yj Uj apt to drown grasses. 
Unproductive \ A” 


subsoil. 




















High ridges make mowing | 
difficult. 


Shallow furrows cause less dis- 
turbance of vegetative growth. 


NATURAL EXAMPLE © 


Cowpaths that follow thecon- 
tour hold water, and a thicker, ‘& 
taller growth of grass 
for two feet on 
each side is: 
_the result. 
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| Whe Abilene, Tex.; in 

Wt 1809 it was noted that 

\ the increased growth of | 
grass on contour furrows | ‘\ 
was visible half a mile away 3 [, 
months after planting. 
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“SELF SUSTAINING 
Increased vegetation resulting 
from increased moisture, stops 
“4% and stores yet more water, 

31 thereby forming a reserve 
against drought. } 



























All good surface soil. 





Standing-water , jy an 
seepage. Yj 
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STANDING WATER SEEPS DEEPER. INTO THE GROUND ‘THAN: RUNNING WATER 
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_C.W.Granger 


ORE than 300 years ago Coronado’s Spanish 

conquistadores started north from Mexico 
City in search of Gran Quivira, about which stories 
of fabulous wealth were told by the Indians. One 
route followed was that through El Paso del Norte 
the Pass of the site of El Paso, Tex. In their early 
American conquests the Spanish soldiers were always 
accompanied by members of the clergy who hoped to 
establish missions and Christianize the Indians. As 
eatly as 1630 a few of the Spaniards settled along the 
Rio Grande near the present location of Ysleta and 


began farming operations. There they found a rich 


alluvial soil which they irrigated with water from the 
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Rio Grande by means of a crude diversion system. 
Farming and stock-raising continued to be practiced 
in the vicinity of Ysleta and El Paso, but it was not 
until 1840 that a farming settlement was established 
in the Rio Grande Valley, above El Paso. 


Flood Hazard Reduced 


In 1904 about 39,000 acres in El Paso Valley, 
Mesilla Valley, and Rincon Valley were under irriga- 
tion, but there were no permanent diversion structures 
nor any storage facilities. Under authority of the 
Reclamation Act of 1902 feasibility of an irrgation 
project in the area was announced. The Bureau of 


161 





Inexpensive pole and wire riprap to prevent further 
erosion of highway roadbed. 





Reclamation immediately began to plan for the con- 
struction of a storage dam and an adequate system of 
diversion structures and canals, though actual opera- 
tions were not begun until 1910. Engineers approved 
a location 120 miles north of El Paso where today we 
have the Elephant Butte Dam and Reservoir which 
supplies water for the fourth largest Government 
irrigation project, and very materially lessens the 
flood hazard downstream. The dam and auxiliary 
construction units represent a total cost of slightly 
more than $15,000,000 and supplies water for 155,000 
acres of land which is divided into about 5,000 farms. 
In 1934 the gross yield on this land was $76 per acre, 
a total gross yield of about $12,000,000 for the whole 
project. The principal crops are alfalfa and cotton; 
but stock raising, dairying, and fruit growing are 
important also. 

Besides 26,108 persons who live on farms, there are 
37 towns within the project area, the principal ones 
being El Paso, Las Cruces, Hatch, Fabens, Ysleta, 
Clint, and Mesilla Park. The total farm investment 
is $47,500,000 but that figure does not include the 
value of town and city property; utilities, railroads, 
and other industries; schools; highways; and other 
improvements. Besides the New Mexico State Col 
lege of Agriculture at Las Cruces and the Texas State 
College of Mines at El Paso, there are many high 


This rail and wire check and water-spreader extends 1,000 feet across Wyneam Canyon. It is one unit of a 
flood-control project in the Rio Grande district. It was constructed by the C. C. C. under supervision of the 
Soil Conservation Service. 



































Dam constructed by C. C. C. under direction of Soil Conservation Service, to provide water for stock. Rio 
Grande district. 








Small rubble masonry dam impounding water for stock and serving to check flow of flood water. Another 
structure in the Rio Grande district built by the C. C. C. under direction of the Soil Conservation Service. 


schools and rural schools on the project, in all 87 scho- 
lastic institutions. There are 6 banks, 124 churches, 
and 23 railroad stations. Electric power from El Paso 
is available to all residents of the area. If it is ever 
considered advisable to produce power at Elephant 
Butte, it can be accomplished by the construction of 
another dam downstream. 


Sedimentation Threatens 


This immense reservoir which has a capacity to im- 
pound 2,638,860 acre-feet of water—enough to irri- 
gate the whole project for 2 years even if there is no 
accumulation during that time—is in danger of having 
its value seriously impaired because of sedimentation. 
At this time, 20 years after its completion, the reser- 
voir storage has been depleted by 13.84 percent 
through accumulation of silt. Due to overgrazing, a con- 
siderable portion of the Rio Grande watershed has been 
almost denuded of vegetative cover; as a result, hard 
rains, typical of the Southwest, wash into the streams 
a large volume of silt which is carried on down-stream 
to be deposited finally in Elephant Butte Reservoir. 

Protection of the Elephant Butte project is one of 
the problems that faced the Service when it was 
created in 1933, and plans were made to determine 
possible remedial measures. It is believed that if 
vegetative cover can be brought back, only a rela- 
tively small amount of silt will find its way into the 
Rio Grande. In order to restore vegetation three 
things are necessary: Soil must be stabilized; moisture 
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sufficient to germinate and nourish vegetation must be 


conserved; grazing must be regulated. 
In the Rio Grande district some of the land that 


needs to be treated is privately owned; for control of — 
grazing on this land cooperative agreements have — 
There are also several 


been made with the owners. 
thousand acres purchased by the Resettlement Ad- 
ministration for the eventual use of Indians; the 
Indian Service is cooperating with the Soil Conserva- 
tion Service to control grazing on this area. It is 
quite obvious that other control measures involve 


operations that require a large amount of labor if 


they are to be followed along a scale comprehensive 
enough to enable the Service to deduce rather definite 
opinions. 

Ten Camps Established 


Under the supervision of Hugh G. Calkins, regional 
conservator, Soil Conservation Service, eight C. C. C. 
camps were established in the fall of 1935 on the Rio 
Grande watershed; one on the Rio Grande proper at 
Las Cruces, N. Mex., below Elephant Butte Reser- 
voir; three on the Rio Chama; two on the Rio Puerca; 
and two on the Rio Jemez. In April 1936 a camp was 
placed near Kingston, N. Mex., at the head of Perchas 
Creek, which empties into the Rio Grande below the 


reservoir. The three camps located below the dam 


are engaged primarily in flood-control work to protect 
farm and city property located below the dam from 
(Continued on p. 173) 
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EIGHTEEN FARMERS SAY 


eV ES yD Oma OURSELVES? 


By Lyman Carrier ! 


The Soil Conservation Service and the Virginia 
State Extension Service decided during the summer 
of 1936 to test the possibility of spreading the benefits 
of soil conservation more rapidly over the State. 
Charlotte County was selected because the farmers 
there had shown sufficient interest in controlling 
erosion to organize a soil conservation association and 
purchase a terracing outfit. Charlotte County is 
typical of a large area of the southern Piedmont region 
of Virginia. Approximately 80 percent of the farm- 
ing land has lost from one-fourth to three-fourths of 
its topsoil by erosion. Tobacco growing has been 
the main farming industry for many years; but of 
late there is a tendency toward a more diversified 
agriculture with increased livestock production. 


Eighteen Farmers Selected 


To start the program, the county agent, H. E. 
McSwain, selected 18 farmers scattered over the 
county and issued to them invitations to attend a soil 
conservation meeting. Seventeen responded. After 
it was fully explained to these farmers that all the 
assistance they might expect from the Government 
would be technical guidance and supervision and that 
they must themselves furnish labor, materials, seeds, 
fertilizers, and underwrite what terracing was neces- 
sary, they agreed to go ahead with the work. Later 
another farmer was added to the list, making 18 in all. 

The next step was the making of soil, erosion, slope, 
and land-use maps for each farm. These were made 
by F. F. Nickels and D. D. Montgomery, of the Soil 
Conservation Service, with the help of draftsmen of 
project no. 2, Lynchburg. 

Then came the development of farm plans. It was 
proposed to give these farmers complete coordinated 
programs covering a 5-year period, such as those em- 
bodied in the agreements drawn for the farm coopera 
tors in the demonstration and camp areas. When 
completed, the plans were approved by the farmer, 
the county agent and his assistant, the extension 
agronomist, the S. C. S. conservationist, and the 
project manager. 

There is nothing in these memoranda of understand- 
ing which is legally binding on either Government or 
farmer. 


1 State coordinator, Soil Conservation Service, Blacksburg, Va. 


The 18 farms contained 4,596 acres, 2,241 acres of 
which was cultivated or in pasture, and the remainder 
woods, roads, or other nonagricultural land. 

A regular crop rotation was established on each 
farm wherever practicable. Nine hundred and sixty- 
three acres are to be in general farm rotations and 333 
acres in special tobacco rotations. Of these 1,296 
acres, 420 are either entirely new rotations or im’ 
provements on the cropping systems which have been 
in practice in the past. 

Eight of the farms had fields adaptable to strip crop- 
ping, and 315 acres are to be farmed after that method. 
This is a new feature in the community. 

Eight hundred and eighteen acres are to be contour- 
tilled—another innovation locally. Two hundred and 
fifteen acres will be terraced. 

The new plans call for 717 acres of pasture and 166 
acres of permanent meadow; of these, 272 and 120 
acres respectively are on lands to be retired from cul- 
tivation. Five hundred and seventy-three acres of 
pasture lands are to be reseeded, 604 acres limed, 123 
acres treated with superphosphate, and 495 acres are 
to have an application of a complete fertilizer. 

Croplands other than pastures are to have 403 acres 
reseeded, 1,337 limed, 65 phosphated, 1,282 treated 
with a complete fertilizer, and 125 manured. 


Cooperating Farmers Furnish Materials 


Of the 2,241 acres of croplands on these farms, the 
agreements call for special treatment for 2,025 acres. 
To carry out the agreements, the farmers must supply 
14,045 pounds of a pasture-mixture seed, 2,538 pounds 
of hay mixture, 180 pounds of meadow-strip mixture 
(for terrace-outlet channels), 840 pounds clover, 1,900 
pounds alfalfa, 1,436 pounds redtop, 4,095 pounds 
lespedeza, and 840 pounds orchard grass. The fer- 
tilizer treatments require 1,655 bags of 0-12-5; 2,864 
bags complete fertilizer, 4-12-4; 264 bags 16 percent 
superphosphate, 2,476 tons of lime, and 336 tons of 
manure. 

Wood Lot Improvement 


As over half the area of these farms is in woods, it 
did not seem advisable to retire any of the land to 
forest planting. It is the intention, however, as soon 
as a forester is available for the work, to give these 
farmers instructions in wood-lot improvement, mark- 
ing for them, on small areas of 1 or 2 acres, the trees 


which should be kept. 
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The responsibility for the future supervision of the 
program on these 18 farms rests mainly on the county 
agent and his assistants. One of the assistants, P. A. 
Robinson, is employed jointly by the Extension 
Service and the Soil Conservation Service to supervise 
the terracing operations. He will lay off the contour 
lines as needed, and supervise the construction. The 
technicians of the Soil Conservation Service will 
visit the county occasionally to confer with the 
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to assist the farmers whenever their services are 
needed. =— = 

The total costs to the Soil Conservation Service for 
this project to date, counting the actual time devoted __ 
to it, amount to but $728.50, with salaries and expenses _ 
of the extension workers estimated at only $600. 

The accompanying statistical analysis and land-use 
maps of the H. W. Lawson farm in Charlotte County __ 
will serve to indicate what is being done by the 
cooperating farmers. = 




























































































county agent on the progress of the work and (Continued on p. 188) 
Cropping plan—H. W. Lawson farm 
Field New cropping plan and treatment 
Acres Before contract 
No. Sec. 1937 1938 1939 1940 1941 ’ 
6 TA Neal T8elaidle, 8 acresscu-he . Meee Wheat -cnwie cients tere CarnyGiacres seas an|) Wea Cesc Aater. or Respedeza .. > <i/2h0)- Corn. 
(Seige pre (2 eviction 40000 Ata Re ae ciate fin find Une mAaors alba moins cde pin tans Grass’. d:cfec.s clotetste 
Mobhacco; srackess ser eens Mespedeza' as aeriiols Wheat, 6 acres...... Lespedeva «cat. wags ee Corn =2).scm errs Wheat. 
Beas, 4:aCresin sc minwineiers stir sicr Grassi. eis 'stofisiseaisvellieucuatete store eecueiee eee Grags cb Sjdeieeeen| see oe eae ene 
Gorn; Sractes snerriees Lespedeza.iti ieee Gorn...ik one eee Wheats. cao eee Lespedeza. 
Gitass; 6 acres Aye ar otc listen tehilercs won etoreeielentle lit shataen cuore ote aon gente Grass. 
Field to be divided into 3 6-acre fields for 3-year rotations as soon as terraced. 
6 acres wheat to receive 10 tons ground limestone in fall of 1936 before seeding wheat; other 12 acres to receive 
10 tons of ground limestone per 6 acres as they come into wheat. 
Corn to receive 300 pounds 4—12-4 fertilizer per acre. 
Wheat to receive 300 pounds 4-12-4 fertilizer per acre. ; 
Clover to be mixed with lespedeza and grass as land is limed and fertilized and will produce it. 0-12-5 fertilizer 
7 to be substituted for 4-124 fertilizer as soon as some clover and lespedeza is turned under. : 
Lespedera sr. sic «ers sie Lespedezanwen ese o Lespedeza. .c...51s0-5 Lespedeza). seit Lespedeza 
2 
SA eee ee 9 | Corn (each year).. ++... +.++5. (Gee sein ele TAGE Melee als oe siete L858 Seagal teen ee Grasset. stanton Tass. 
Field to receive at least 1 ton ground limestone per acre and 200 to 300”pounds 0-12-5 fertilizer per‘acre. To 
be seeded with mixture of grass and lespedeza to be used as permanent meadow. a | 
Bie asteusete P| Rastute saa cae « « sis choecelt seis ees Pasture arc acacen Pastures. sae rence Pasture want nte come Pasture; es stem eene Pasture. 
In broom sedge and wild lespedeza, to be seeded in redtop, orchard grass, and lespedeza after fields 1 and 2 have . 
been fertilized, limed, and seeded. Lime and fertilizer same as for field no. 2 or permanent meadow. Woodland ~ 
to be fenced out of pasture. ; 
BA ae crease 2s) Truck crops:csimcimse clei seein’ Garden, truck icrops,.ja.n eee te ie sie | Otten Rico ae | EN OS Ager ea ake Nea | 7 
ete, 
5 | aandb... Ai Ne Tle tact. t Satoda eye let wiere eae 8 | Tobaccoss aera W heat yancicee ce Redtopaacseecienee ‘Tobacco metetsemniert Wheat % 
. 
6 | aandb... 4) TobaccOainis,<;2 ai. aip,csis stee slate ote Redtopie. «ste ame Tobacco 2. seauenee | Wheat.:Giizite termes Redtop scores citeriere Tobacco. 2 . 
By 1939 operator plans to clear sufficient land to run a 3-year rotation and if found desirable, allow Helena soil ; 
2 Bae no. 5 to return to meadow. Clearing to be done so that fields are correctly sloped;and no steep land ~ 
cleared. . 
ks | 
| Weise Ahoy THN dle eee aero cise oe Pastutesc.curcensen Pasture eauetias cee Pastures stack crteae Pastures. on semen Pasture. 
Pasture. cee oy nase aan etlae oe Bottotn land: 0x55 %. | sccetisinie's a onarepets eseresape | arb bsralelieleltie eislerarsiakciote rarest costa tet tee tence | 
LM Nai ROM, At 3 To act as catch crop field with mostly corn until rotation is established. Use 300 pounds 4-12-4 fertilizer on 
corn per acre. 
Chil ise Sepersaest Ju ebruck-andigarden sivas) | \ccierae cfemiocteterieieennis ots | Rodin Aonabin cients ce | eaerelsteossrorerentetest taterereis | setutislaatelste eo arene | d 
KOM Seisusiced.s 75 | Woods, roads, and other lands..|..........s0ssseeeee | dielen aiacora steeisiete sleiwiaters | Shroot. Jonwsoddadoan | Nemes es cots ne ere ees | 


1. The Government (S. C. §.) agrees to cooperate with the landowners in a woodland-management program 
and furnish a forester for technical supervision. ‘ 

2 Lpercospensire agrees to protect to the best of his ability his woodland area from fire and improper grazing — 
and cuttin 


g. ol 
3. The Government (S. C. S.) agrees to mark 2 acres for a forest stand improvement demonstration on the farm. — 


a 
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H.W.LAWSON FARM 


Land use before planning 


LEGEND 


Land removed from cultivation for ofher use 
Corn 
Cultivated land 


Grasses or perennial legumes for hay 
Pasture - permanent 
Peas 





DOLLARS ARE SAVED, AS SOILS ARE SAVED 
12 NORTHEASTERN STATES 


OIL conservation dollars grow bigger—buy more 
terraces, diversion ditches, contour furrows, 
fences. 

Projects throughout the United States prove not 
only that erosion can be controlled but that it is 
possible for the average farmer himself to undertake 
the conservation of his chief asset, the soil. 

Cost reductions, revealed by carefully kept records 
in all regions of the Soil Conservation Service, are 
being brought about as a worth-while by-product of 
mounting efficiency and increased simplicity of 
methods. 


Survey Points the Way 


In response to an inquiry by this publication, Dr. 
A. L. Patrick, regional conservator for New England, 
New York, Pennsylvania, Delaware, New Jersey, 
Maryland, and West Virginia gathered reports from a 
number of projects and camp areas which point the 
direction which economy is taking. 

Until June 1936 terracing as a method of controlling 
erosion and conserving moisture had never been used 
in any of the States of the Northeastern region. It 
was introduced by the Soil Conservation Service. 
Most of the personnel was unfamiliar with the con- 
struction of terraces and as a consequence the first 
costs were high. Many farmers soon became con- 





vinced of the effectiveness of this type of soil and 
water conservation and in every locality the practice 
has spread. 

As the work increased, efficiency improved. In 
New Jersey the cost of terracing has been reduced 85 
percent. In Maryland costs came down 75 percent. 
Present costs are still high, but are being rapidly 
reduced as operations expand. 

Similarly, the cost of terrace outlets has been redGeem 
50 percent in New Jersey and 90 percent in Maryland. 
This is due in large degree to better planning of terrace 
projects and to more efficient execution of the work. 


The cost of diversion ditches has been reduced 


from 75 percent in some places to more than 90 percent 
in others. This decrease is due primarily to greater 
use of equipment and power by both the Soil 
Conservation Service and the farmers. 

The cost of fencing has been reduced 40 percent 
and that of tree planting 55 percent. 


Closer Supervision 


It might be well to note that the greater part of these 
cost reductions has been effected since the establish- 
ment of the regional office. This provided closer 
supervision, the benefit of assistance from more ex- 
perienced personnel, and a more thorough, coordina- 
tion of the program. 


Diversion ditch in Pennsylvania constructed by hand me at a cost - of 34 cents per eee PE 
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A diversion ditch similar to that shown on opposite page, constructed by power machinery at a cost of 2% cents 
per linear foot. 


A factor in the originally excessive costs was the 
necessity of using large numbers of workers who were 
untrained and inexperienced in this type of work, 
mostly C. C. C. and W. P. A. employees. 
The contour furrowing of pastures has long been 
recognized by the Soil Conservation Service, for its 
value in soil and water conservation. It is only within 
the past 6 months, however, that strides have been 
_ made toward more economical methods of doing the 
work. Within this time the average cost of contour 
furrowing throughout the region has been reduced 
62.5 percent—a very material saving to the Govern- 
ment. 
a A Pennsylvania Project Reports 


; REVIEW of some of the savings effected on 
i various projects, operating under a variety of 
conditions, may be of interest. 
At Sligo, Pa., costs of controlling gullies have been 
cut by the substitution of diversion ditches for ex- 
pensive check dams, where that is feasible. The water 
is diverted through ditches to a satisfactory outlet, 
or is spilled onto a pasture where it really does some 
good. By using machinery, the expense of construct- 
ing diversion ditches has been reduced from 58 cents 
per foot to 36 cents. This is considered a big improve- 
_ ment over the former hand method. 
Woodland specialists here have brought down the 
cost of building fences from $2.90 per rod to $2.01 
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per rod, by the simple expedient of tacking wire to 
trees. 

A slight reduction in cost of planting has been 
effected through the use of contour furrows. The 
furrows act as small diversion ditches in controlling 
run-off. 

Within the watershed a trend toward strip crop- 
ping is evident. Many farmers not now under coop- 
erative agreements are following the suggested revised 
layout on their farms rather closely. Probably one- 
third of them have installed strip cropping. 

Many of the farmers outside the watershed have a 
very hazy conception of the work being done. Where 
there is strip cropping on the contour it is usually a 
practice that has been followed for a number of years 
and as a result of the farmers’ observations. 

It is unlikely that there will be a material spread of 
conservation practices until the revised layout on the 
farms of cooperators becomes completely evident, 
which in instances will not be until the crop years 
of 1937 and 1938. 

During the later summer the camp received a grader 
and terracer, which were immediately put to work 
constructing diversion terraces. Up to that time the 
cost had averaged 34 cents per lineal foot. That 
figure through the use of the grader was reduced to 
20 cents. For those diversion terraces that have been 
made largely with the machine the cost has ranged 
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advantage of selecting enrollees especially for the — 
work, when that can be done. 

‘It is of interest to note how the work is spreading — 
among farmers not under contract. Ona farm owned 
by W. H. Shoaff and operated by 5. R. Main, strip 
cropping has been established on 13 acres and started 
on 15 acres more. Four acres of pasture have been 
treated with seed, lime, and fertilizer; 6 acres of — 
alfalfa have been started; 6 acres of woods have been 


from 1 to 5 cents per lineal foot, depending on the 
amount of hand work necessary. 


A Table That Tells Much 


The following summary sheet shows a general 
reduction of costs in all types of work over a period 
of a year and a half. While this may not appear — 
spectacular, it nevertheless shows a continuous im- 
provement in efficiency of operations carried on by 

















this camp. protected from grazing which formerly were pasture. 
Nov. 30, 1935 May 29, 1936 Nov. 28, 1936 
Item 
Man-hour Man-hour Man-hour 
To date per unit To date per unit To date per unit 

Pile ditchis. famine cir ae etter ccreresies inate 21933: feetatniea ccs oerenicl: 1 31376 feeth cere ne 0.8 11,181 feet sc .ciectemeee O55: 
Diversioniditchrer acl cera oan eee 5 AQ? footer, nraeeaeice 1524 -1:6,272 feet shaw ottacs Aare 1 £15712 feets: ioe eeeneeee 73 
Diversion terraces ae ee cee ee 8324 fect eser ue Renee: ae 1 0,274 feats ae ataee cee 1 28:539 feet: sta.cic.s:cokeweeel -6 
Bank’sloping.)c osccinie noire eee cisine eaciorele 866 square yards.......... 9.072 10.950 equate yatds: 3 -iatienle .6 | 17,240 square yards....... a) 

IPLAaD os calor cays okey etre ies ertkeieieite ston 185 square yards.......... 8.1 Dl 7Jisquareryatas: eae eee 6.7 | 437 square yards.......... 4.8 
Seeding orisodding aes ame ieee eieierte 313, square yards... .+.ss +. 3 313 square yatds.........4 3 1,039 square yards........ je 
Lemporaty, dams a, aa sateen ise sicteietete SO ee or ene ae ees: 4 et RRS Sine GEOG SraGaic 4 Peis a onto vac poss 4 
Contour istripias cesar. custcretcre teeters tarctare nui] oc tne stake ans trpapexeioee eiehens lols ereleTell wtevoleferoLevayer= T808iacteser-micrrctearitaaties 395-|.65872 ACKeS ser orels selene ine ay! 
ithe quarry. setcup econ tarees estates stone eg iatziort lle ela iebovers arene ete] cievaietelafoicielevolete||is ereteteleteletere 2,853 cubic yards......... 852 || 5,009 cubic yards: cieresmerisie 4 
Diine quacried. ca tisceiicieecite eek cre ieee Sis (clash) sregavet redeVeNeI ater lsleralotsrststelfiaretetece efeleters 1,472 tons stayin cs acion 23. 3,802) tons... «001s o\naiein eeeeete 2 
Lime: pulverized a tenes sancti c cess ercatohe tes Si er Pa TST TO Leet pateietal| steetetatete ral 105: tonsamaeas eri se 2, 5 | A, S04stons tee ncre eee 22 
Time thatled a. ics scars tics eerie aaa | ches cea lee ocie temteren tariteeninets LOSitons ees, 11s!) 1;804 tons\4: .< sass ane 9 
Maintenance; bank slopingy2ajq2> 6 peer feelete niet eee .| 311 square yards. . % #4. | 761 square yards ener 2 
Maintenance, diversion terrace 2,207 feetinw ecchiee acer oe all” |<7.947 feet= san cote eee 08 
Fence constructed: .c...+=25 sce es 3,580 TOdst siege selene othe 4 8,818 todss.cekinvean eee 52, 
Posts/or braces Cutscene ue 4855: abe se tee eee .8 10,625). cam o1scicate s aiaeee oe 
Fence removedso outs cates asemect al aeanye on 1,292 rods! Sacre tsnimemce + 1 2;330 ods one nee aie eer 5 
‘Trees planted ai. froaste cacti: elie hk tete eats 142277 Soe lee coon tetiee tae 04] 204,550 03% eos tae teers 04 
Seeds collected Pecan eo ae mest eae anita 6,768:pounds. +s.) antes ii 11,630 pounds’ o5:..ecnecee ey) 











This improvement can be generally attributed to an 
increased knowledge of local conditions gained through 
contacts with varied problems encountered as the 
work progressed as well as to the experience gained 
by the technical and supervisory personnel. 

The summary sheet is based on data taken from the 
weekly work reports for the last week in November 
1935, the last week in May 1936, and the last week 
in November 1936, showing the amount of work 
completed to date and the average man-hours per unit. 


Employees Better Trained 


HE manager of the Vandergrift, Pa., project 

ascribes reduced costs in putting soil conserva- 
tion practices into effect to the use of machine instead 
of hand labor, to greater experience on the part of the 
supervisory staff, and to better job training given to 
C. C. C. employees who are doing the work. 

The cost of building terraces on this project has 
been reduced from 23 cents to 8 cents per foot by the 
use of a terracer. 

“In tree planting and fence building,” he says, 
“costs of late have been reduced not so much by a 
change in method as by the fact that camp enrollees 
were better trained at the start. This illustrates the 
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“Donald Culp, one of our employees, has instituted 
some of the Soil Conservation Service practices on his 
father’s farm. These include strip cropping and tree 
planting.” 

Fencing in West Virginia 


ND from Moundsville, W. Va., comes further 
information on how efficient conservation is 
being achieved at less expense: 

A more efficient operation of work crews has re- 
duced the cost per rod of fencing by about 15 percent. 
The quality of the fence is high. The reduction is 
due to increased labor efficiency. 

A 25-percent saving in the cost of construction of 
contour furrows has been achieved. 

The use of machinery suited to the construction of 
diversion ditches has reduced the cost of this work by 
about 40 percent. 

The permanent check dams now being constructed 
are proving more effective than those which were 
being built on July 1 but the cost of construction 
has been reduced by about one-third. The same is 
true of the temporary dams. These are now being — 
built so that the cost for materials is greatly reduced 
and the principal charge is for labor. The saving 
amounts to nearly 30 percent. 





There has been a 33.5 percent reduction in over- 


head costs for farm planning by the technical men of 


the staff. The men have increased in efficiency as 
they have gathered experience. 

It is felt that costs on this project have been running 
at a rather conservative figure but the fact that they 
have been uniformly reduced without loss of efficiency 
during the past 6 months indicates that future im- 
provement may be expected. 


Plans Laid on Rainy Days 


GOME interesting suggestions are found in these notes from the 
project at Waynesboro, Pa.: 

Cost of laying out strips has been reduced by discussing the lay- 
out of strips with the farmer, with the help of a penciled copy 
of the revised land-use map. Increased experience of the W. P. A. 
strip-cropping crew allows them to measure more accurately the 
distances on the map, so that the men who work with the farmers 


~ can plot the finished map on rainy days. 
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The use of a plow supplemented with the V-drag has reduced 
the cost of diversion-ditch construction, as this equipment requires 
less hand labor. 

By the use of a plow, a ditcher, and other machinery, the cost of 
bank sloping has been reduced considerably. The cooperators’ 
tractors and horses are employed wherever possible. 

The cost of removing outcropping limestone for pulverizing has 
been lowered by using a tractor and grab hook on chain for pulling 
rocks out of the ground so that they can be pounded into movable 
size by C. C. C. labor. 

Three farmers in the Waynesboro region were led by the demon- 
stration to install strip cropping in 1936. Approximately 200 acres 
of land have been treated thus on the farms of H. G. Benedict, 
Robert Ridenour, and Dan Miller. 


New Type of Ditch Developed 


eS progress is observed on the Hagerstown project, in 
the neighboring State of Maryland: 

Prior to July 1936, diversion ditches built to an adequate cross 
section, with comparatively steep side slopes, were employed to 
divert surface run-off from the heads of gullies and to remove ac- 
cumulated surface water. These ditches were in some instances 
dificult to cross with farm implements and required considerable 
hand labor to construct. This type of ditch was under construc- 
tion during June 1936 and was costing 56 cents per linear foot. 

During the month of June the project developed the so-called 
diversion terrace, in the hope of lowering costs and increasing the 
adaptability of ditching to farm operations. To replace the old 
type of ditch and develop a sounder control measure, utilizing the 
beneficial qualities of the diversion ditch, terraces were designed 
and constructed having sufficient channel capacity behind a com- 
paratively low ridge to accommodate maximum run-off from con- 
tributing drainage areas. They utilize a channel grade that would 
develop a nonsilting, and at the same time a noneroding, velocity. 

These diversion ditches were of the broad-base type, easily 
crossed by farm machinery. They were constructed wholly by a 
tractor and terracer. They were seeded to permanent grass and a 
permanent grass strip remains above each terrace as a filter to pro- 
tect against further channel silting. 

This type of diversion terrace has met with favor among coopera- 
tors and it has been used not only around gullies but above po- 
tential gully areas and on lines of division between some strips 
in strip-cropped fields. 

Because of increased efficiency of machine operators and judicious 
choice of locations for use, the cost of this work has reduced pro- 
gressively each month since June, as shown in the following table. 


Linear feet Cost pet 


Month of diversion | ;. 
eta linear foot 
VUaTie ate crear test ctene orate race Corte as iveveve no ori er cookers 3, 125 $0. 56 
aly ae ete sie torte oasis Cores ane ore, 3 arttaravela’s Seok 3, 990 36 
PAUGUSE Misia tele area cia ciiianenti tac coet etter lal acclcs, chs Vavelo chee 3, 936 -17 
Septembenwe cs deci os ccleleitele shoteee tekatare eas louse Mere 1,900 - 092 
October Acree co aegis COMeeN eis aks eure woes 1, 183 - 055 


A total of 14,134 linear feet was constructed on 9 cooperating farms. 

This is a notable case of cost reduction through an improvement 
in engineering practices and the adaptation of a new design to 
meet local conditions. A 90-percent cost reduction on one form 
of conservation operations in less than 4 months’ time is certainly 
a wortth-while achievement. 

In the Harwood camp area timber flumes constructed of native 
logs and castoff sawmill slabs protected with tar roofing paper 

ave been built in gullies up toa depth of 30 feet in lieu of concrete or 
other masonry structures. Vegetation has been established in these 
gullies and around these flumes and this cheaper method of control 
of large gullies has been successfully demonstrated in this area. 

This method can readily be adopted by farmers for the protec- 
tion of their fields, since the cash outlay for materials is very low 
compared with the benefits derived. 


A Combination That Pays 


OVER in New Jersey the story of increased efficiency with 
increased economy continues: 

‘We have adopted some measures which we think will control 
erosion and which can be installed in lieu of more costly and 
extensive procedures”, says the project manager. “Possibly the 
biggest improvement has been to combine strip cropping with 
diversion terraces, in place of the more costly complete terrace 
system. The first cost of installation is greatly reduced, and we 
believe that the combination will control erosion as effectively as 
a complete terrace system. 

“Another practice which is reducing costs is the use of natural 
terrace outlets wherever possible. We have discontinued board 
or stone spreaders and are using sod spreaders with good results. 

‘‘Noncooperating farmers are beginning to use sodded water- 
courses, and some are cultivating their crops across the slopes, if 
not using actual contour tillage. Formerly they cultivated up 
and down hill.” 


Planting Iron Used 


AST fall on the Freehold, N. J., project all planting and seed 
spotting was done by planting irons. The sandy soil of project 
area 3 and camp area 2 lent itself to this practice. The iron used 
consisted of a wedge-shaped head and a pipe handle 52 inches long, 
the assembled implement weighing about 15 pounds. The two 
dozen such irons made at a local foundry for $1.13 each, paid for 
themselves in one day. At the time this report was made more 
than 75,000 trees had been so planted. 

Use of these irons cut the cost from 5.4 man-days per 1,000 trees 
to approximately 2.6 man-days, the cost per 1,000 being reduced 
from $26 to slightly less than $12. 

“While this iron is not applicable to all kinds of soils,” it is 
pointed out, “the possibilities of its use should not be overlooked. 
We found it equally efficient in planting all our coniferous stock, 
locust, and even red oak and chestnut.” 


New York Farmers Follow 


OIL conservation practices are spreading in the vicinity of the 
Bath, N. Y., project. One farmer constructed a diversion ditch 

700 feet long after it was laid out by an S. C.S. engineer. The cost 
to the farmer was 3 cents per foot. 

Another farmer, a coopetator, and three noncooperating neigh- 
bors, excavated and hauled to their farms more than 100 cubic yards 
of marl, following demonstrations by the S. C. S. The cost ap- 
proximated $1 per ton of lime, delivered to the farms, 
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Planting irons have 
sliced seed-spotting 
costs in half on the 
Freehold, N. J., project. 
The pictures show some 
of these irons and illus- 
trate their use. 


In some instances strips have been fall-plowed by noncoopera- 
tors. They were not always on the contour, however, reflecting 
the need for developing an inexpensive farm level adapted to field 
use. 

Many farmers have fertilized their pastures, as a first step toward 
their improvement. This they have done as a result of watching 


the farms of cooperators, who started doing this in the spring of 
1935. 


Attica Work Watched 


The Attica camp has recently been visited by various interested 
groups, including the county agents of western New York and the 
supervisors of Wyoming County. Eagerness to adapt the project 
practices is evinced by numerous farmers several miles distant, 
numbers of whom are asking that a county conservation agent be 
employed to help them in their efforts to conserve soil and water. 

The manager of the Bath project cites very considerable reduc- 
tions in the cost of constructing diversion ditches in the project 
area and in two associated E. C. W. camp areas. The very low 
cost of 8 cents per lineal foot of ditch has been attained in one camp 
area. Tree-planting costs have been materially reduced. 
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Some Ideas That May Help 


“Pointers” on cost reduction are enumerated as follows: 

1. Biweekly field inspections by project staff members and State 
coordinating staff. 

2. Periodic tours to stimulate interest and encourage better 
practices and education. 

3. Careful accounts and comparisons, to keep field men conscious 
of the necessity of low costs and high efficiency. 

4, Preliminary training, lectures by technical men to foremen. 
preliminary visits to job by technical men and foremen, planting 
schools for foremen, training on proper use of tools and other 
equipment. 

5. Keeping same workmen, so far as possible, on types of work 
for which best fitted. 

6. Planning travel schedules of trucks, etc., in advance to avoid 
excess travel and loss of time. 

7. Informing all camps as to improvement of practices elsewhere. 

8. Using large crews (25 men each), which may be subdivided 
into smaller units. 

9. Feeding men in field, to avoid loss of time, excess travel, etc. 

10. Preliminary planning by forester, so that trees may be 
ordered by the truck load and quickly heeled in on farms, with 
little travel from area to area. 

11. Preliminary planning, to avoid travel on bad-weather roads, 

12. Use of work orders, enabling foreman to know full particulars 
as to nature of job, location of job, and labor, materials, and equip- 
ment required. Foremen’s reports not in reasonable conformity 
with estimates may then be given immediate check and analysis. 

13. Placing definite responsibility for planning and executing 
work in specified area. 

14. Holding weekly staff meetings to discuss problems, coordinate 
work divisions. 


Versatility Encouraged 


In the Lisle, N. Y., camp area the drift has been away from 
specialization. That is, there is no “fence crew”, no ‘“‘brush crew.” 
Experience there indicates that specialization is not essential to 
efhciency. With comparatively few types of work to be done, a 
good crew soon becomes expert at a variety of tasks. 

When a farm is released for work a foreman is assigned who is 
expected to handle the entire operations on it. The farmer has but 
the one foreman to deal with, and when one operation is finished 
the crew goes immediately to another on the same farm. This 
saves in time and transportation, makes for economical distribution 
of labor, and for better relations with the farmer. 

The evidence points to more care on the part of nearby farmers 
in plowing and planting on the contour than in the past—a step 
definitely in the right direction. 


Another List of Suggestions 


ON THE Chenango Valley project at Norwick, N. Y., again 
we find costs diminishing. As a result of the experience 

accruing there, the project manager is enabled to advance these 
suggestions: 

1. Have sufhcient equipment at hand, properly maintained. 

2. Encourage farmers to supply more of the labor and materials, 

3. Reduce the amount of relief labor, weeding out the inefficient, 
and retaining small crews of capable men. 

4. Employ smail crews to bring down the expense of fencing. 

5. Save by using experienced foremen and laborers, who are 
acquainted with the work and interested in it. 

6. Sign enough agreements ahead so that work may be laid out 
for the most efficient use of labor and equipment. 





Pree GO. ANDISOIL CONSERVATION IN SOUTHWEST 


(Continued from p. 164) 


inundation of floods caused by rapid runoff from 
barren drainage areas. 

Enrollees in these 10 C. C. C. camps, under the 
supervision of technical men, have accomplished volu- 
minous work which already has proved effective for 
soil and water conservation and revegetation. They 
have worked a total of 297,652 man days (to and 
including Sept. 30, 1936) to complete work as follows: 
14 large impounding dams with a total volume of 
75,000 cubic yards together with 49 small reservoirs 
have been constructed; these serve a dual purpose as 
they not only impound water for stock but also help 
to control floods. Fifty-four thousand rods of fence 
have been built to keep stock from range until it is 
ready for grazing. There are 900 miles of contour 
furrows to hold water where it falls and thus check 
erosion and conserve much needed moisture for vege- 
tation. To control gullies 30,000 check dams have 
been built, 19,633,000 square yards of banks have been 
seeded or sodded, and 407,000 trees have been planted. 
There have been constructed 123,000 lineal feet of 
ditch to divert water from gully heads and to spread 
it where needed for vegetative growth. Some 150,000 
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acres of public land have been rid of objectionable 
rodents, at least for the time being; and a topographic 
survey has been made of 49,000 acres. A total of 
1,542 tons of stone for structures and riprap have been 
quarried and hauled. A million square yards of stream 
banks have been protected with jetties, riprap, and 
planting. Approximately 35,600 cubic yards of earth, 
stone, brush, and like materials have been used to 
make water spreaders to prevent the concentration 
of run-off in narrow channels. With flood prevention 
as the objective, 300,000 square yards of stream banks 
have been cleared and cleaned. In addition to regular 
field operations C. C. C. enrollees have engaged in 
fighting fires, in relieving flood conditions at Las 
Cruces, N. Mex., and in assisting to meet other 
emergencies. 

If the Soil Conservation Service and the C. C, C. 
continue to cooperate in the Rio Grande district, it 
is felt that measures for materially retarding the silta- 
tion of the Elephant Butte Reservoir can be effectively 
demonstrated, and the economic usefulness of that 
important project prolonged. 
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HISKER dams have helped smooth out the 
vy gullies in Oregon. They have given the 


grass a chance to grow and while they were at that 
job they picked up a lot of silt and held it with the 
soil. Moreover, they performed this job with the 
materials at hand, requiring the use of but one imple- 
ment—the old-fashioned spade. Other than the wield- 
ing of the spade they made very little demand for labor 
on the part of the men who put them in. A little 
history may serve to show how whisker dams estab- 
lished their worth. 






In diamond at left: Tu 
In diamond at right: Vel 
Above: This 1s (2 


Below: Here they are at works 


Whisker-Dam History 


The first scheme used to plug a gully was to build a 
series of dams across it so that silt would accumulate 
and ultimately fill the gully. The next was to smooth 
out the gully by filling in behind and even over the 
top of the dams and, immediately afterward, to start 
the grass cover. However it developed that dur- 
ing the long, rainless summer the grass was barely 
able to establish itself, and when fall came with occa- 
sional heavy rains these smoothed-out gullies fre- 
quently were washed out again by a swift flow of 
water and the new stand of cover destroyed. It was 
apparent then that some additional device was re- 
quired to slow up flow and protect the grass. 

Whisker dams were put in and they proved suc- 
cessful. Constructed across the gully and well up 
the side banks they stopped the water on its down- 
hill course and prevented its escaping around the 
ends. 


a a 








The construction of whisker dams is simple: Take an 
old-fashioned, square-nosed spade and sink it in up to 
the handle. Move it back and forth until a little V- 
shaped trench is formed. Do this until you have a 
trench across the gully. (Do not try to use a round- 
pointed shovel; it won't work.) Next, cover the 
i‘whiskers”’ with a spade. trench with straw, and with the square-nosed spade 
MMfollowed the eerittens press the straw down into the trench. Close the 
ig trench and pack the dirt in it by shuffling along with 
tked upon completion. ; : 
the upright whisker dam between your feet. 






While the Grass Grows 


These dams perform several functions. They are 
built primarily to slow up the water on its pell-mell 
course down the gully and thus prevent washing out 
of the new grass seedlings. While the water hesi- 
tates, a more plentiful supply of it soaks into the 
ground and whatever burden of silt it carries is 
dropped behind and into the dams. 

Whisker dams had a test in March 1935 when the 
winter snows were taken off rapidly by warm tem- 
peratures and heavy rains. In spite of the heavy 
run-off, not one of them cut out. 


Understructures Eliminated 


Furthermore, these water walkways may be used 
to hold the soil in gullies while vegetation is estab- 
lished without the larger understructures being pres- 
ent at all, thus cheapening the control of gullies. 
With the understructures eliminated, except in some 

(Continued on p. 180) 





MECHANICAL INGENUITY SPURRED BY PROBLEMS 
PECULIAR TO SOIL CONSERVATION 


By Gerald E. Ryerson’ 


N various projects and camps many special tools 
have been devised which make it possible for the 
field work of the Soil Conservation Service to be done 
much more efficiently. Both major and minor pieces 
of equipment have undergone changes to fit them to 
particular tasks and to local conditions. 

Probably more different kinds of sod cutters have 
been constructed than all other types of machines. 
At least two-thirds of all camps and projects contacted 
have reported some particular form of sod cutter. 

Sod cutters are small tools and yet when the large 
amount of sodding which is done by the Service is 
considered, it is obvious that these small increases in 
efficiency effect large savings. 

At the present time it appears unlikely that a sod 
cutter will be built which will work satisfactorily 
under all conditions, this owing to the extreme varia- 
tions encountered in soil and in sod. 

To date two general types of sod cutters have been 
developed, each having its own advantages. Since it 
is probable that a great amount of improvement can be 
made on many of the cutters now used, an example of 
each type is shown, with the fundamental character- 
istics which all cutters must have to work properly. 


Sled Type Has Rolling Coulters 


The sled type cutter is used most commonly. Plans 
for one of the better examples have been submitted 
by the project at Mansfield, La. 

Undoubtedly, other projects have designed cutters 
which work as well. This, however, is chosen for 
description because it is simple, well built, and essen- 
tially correct in principle. 

Although the plans as shown are self-explanatory, 
it is considered advisable to point out the rolling 
coulters which cut the sides of the sod strip ahead of 
the blade. The use of coulters in this position is very 
advantageous, particularly when there is any dead 
material in the grass. The knife is attached to the 
inside of the runners, thus allowing the sod strip to rise 
over it without wedging. The knife is symmetrical; 
that is, the cutting edge slopes each way from the 
center of the blade. There is no particular advantage 


1 Agricultural engineer, Soil Conservation Service, Washington, D. C. 
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in having curved blade—a pointed blade with slightly 
rounded point is satisfactory. The sides of the blade 
should slope back from the point at an angle of about 
30°. The runners as shown are made from channel 
iron, but any hard wood would be equally as good. 


Attachment for Stiff Sod 


Also shown in the plan is an attachment whereby 
boards can be fastened to the blade and drawn under 
the sod as it is cut. Boards 1 by 10 inches and 8 feet 
long are used with this machine. In operation, the 
procedure is as follows: A strip of sod 8 feet long 
is cut, the strip is broken just back of the cutter, and 
the board is removed and loaded onto the truck with 
the sod on it, then another board is attached to the 


cutter and the process repeated. This system seems 
to be extensively used in region 4. It can be used — 


only where the sod is stiff enough to push itself along 
the board. 


Roller-Type Sod Cutter 


Another type of sod cutter, which for lack of a 
better name will be called the roller type, has been 
developed by the project at Spring Valley, Minn. 
This cutter has no runners of any kind. The depth 
of the blade is regulated entirely by a 2-inch roller 
which rolls on the surface just ahead of the cutting 
edge. As shown in the sketch, two coulters which 
cut the ege of the sod strip are welded to the ends 
of this roller. 

The blade on this machine is very similar to that 
described above except that it has one additional 
desirable feature. The cutting edge extends one- 
half inch outside the vertical sides of the knife. 
This allows small roots, etc., which become “hair 
pinned” over the cutting edge, to slide off the end 
without clogging in the corner. 


Cuts at Uniform Thickness 


This cutter also has two very distinct advantages 
for some localities over the sled type. It follows the 
irregularities of the ground surface much more closely, 
thus making it possible for the sod to be cut at a 
uniform thickness—a feature which is very important 
when the sod is to be used in “‘solid sodding” a water 
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BLADE DIAGRAM 








SOD CUTTER 


SIDE VIEW 








channel. Another advantage is that it is possible 
to cut all of the sod where that is desirable. Since 
with this machine the depth of cut is regulated by 
the roller rolling over the sod, it becomes unnecessary 
to leave a strip of sod outside the knife so that the 
runner on that side may have space to operate. 

This cutter has been used very successfully in 
cutting bluegrass sod. Bluegrass sod takes root much 
more quickly if it is cut less than 2 inches thick, 
preferably not over 1% inches. The sod, when cut 
thin, is rolled in convenient-sized rolls and handled 
in the same manner as that used by contractors when 
they sod a lawn. Usually the machine is pulled by 
a pick-up or a horse. Two boys using a horse can 
easily cut and roll up enough sod to keep several 
sodding crews busy. 


Split-Log Terrace Drag 


At the project at Minden, La., a split-log terrace 
drag has been constructed. This is used for smoothing 
up the terrace ridge after the ridge has been built to 
the proper size with the terracer. The diagram fully 
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explains the construction of this equipment. The 
dimensions as shown may be changed to fit any terrace — 
section. The purpose of this drag is to smooth out — 
the furrows in the newly built terrace ridge without — 
the necessity of making several trips with the terracer. _ 
Both sides of the terrace are covered at a single trip. — 


Pile Driver and Trailer ’ 


Many of the camps, particularly those in Minnesota — 
and Wisconsin, have constructed pile drivers. The — 
accompanying picture is of one which was designed — 
and constructed entirely by the personnel of the — 
E. C. W. camp at Zumbrota, Minn. A second-hand — 


™ 





winch and old truck motor are used to furnish the — 
power and raise the 1,435-pound hammer. 

A trailer, the picture of which is shown, was also 
built by this camp and is used to move the pile driver — 
as well as to perform many other duties. The pile 
driver is loaded and moved under its own power by | 
detaching the cable from the hammer and hitching | 
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_ when the sod is to be used in “solid sodding” a water 


it to the back of the trailer when loading, or to a tree 
or post when moving. 

The camp at Red Wing, Minn., has constructed, 
in addition to the heavy-duty machine, a small hand- 
operated pile driver equipped with a 200-pound 
hammer. Because of the ease with which it may 
be transported and set up it is used for small jobs. 
This machine may be used on sheet piling and on 
round piling up to 14 feet long and 9 inches in diame- 
ter. A penetration of 8 feet is secured. A picture 
of it set up in operating position is shown. 

A sketch is shown of a cornfield roller devised by 
the LeRoy, Ill., project. This machine was developed 
for the purpose of mulching-in sweetclover seed, 
when sown in cornfields after the final cultivation. 


Keeps Water-Cement Ratio Uniform 


The E. C. W. camp at Galva, Ill., has constructed a 
water measuring can, used in concrete work, which 
makes it possible for the water-cement ratio of the 
mixture to be kept uniform. This measuring can, a 
sketch of which is shown, consists of a 10-gallon milk 
can with the top cut off just above the handles and a 
pouring spout soldered on. On the opposite side, a 
hole is drilled near the bottom of the can and a small 
elbow soldered inas shown. A scale showing the con’ 
tents of the can in gallons and quarts is soldered to the 
can just above this elbow. Another elbow is attached 
to the scale in such a manner that it can be moved up and 


_ down. A pointer is soldered to this elbow flush with 


the top so that it points to the figures or scale. . Then 
the two elbows are connected with a rubber tubing. 

After the correct quantity of water to be added to 
any mixture has been determined, the pointer is set to 
the desired quantity and the can filled until the water 
runs out of the upper elbow, for each batch. 


WATER MEASURING CAN 





CORN FIELD ROLLER 
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SIDE VIEW 


Device to Protect Implements 


A spring trip tractor hitch has been designed on the 
project at San Angelo, Tex. The purpose of this 
hitch is to protect implements which are pulled by a 
tractor from injury when roots or stones are struck. 
This hitch can easily be made in any project shop from 
the sketch shown. It will be necessary to purchase a 
spring having the proper compressive strength. 
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TRACTOR HITCH 





It is probable that many other devices and tools have 
been developed in the various projects and camps. A 
description of these will be given in future articles as 
they are reported to this office. 

Numerous changes and additions have been made to 
existing equipment to make it more adaptable to the 
job being done, some of which are given below. 


For Harvesting Lespedeza Seed 


A picture is shown of a seed-catching attachment 
for an ordinary mower. It is used in harvesting 





lespedeza seed and was developed by a farmer living 
near York, S.C. A section of sheet metal is attached 
to the cutter bar and trails on the ground under the 
bags, thus preventing them from wearing through 
when dragged on the ground. 

Another seed pan is reported from the project at 
Garland, Tex. It is constructed of sheet metal and is 
31 inches long and 9 inches deep. It attaches to the 
back of the cutter bar. A drop end gate is held in 
place by two spring catches. The attachment works 
on the same principle as the lawnmower grass catcher. 

In operating the mower and pan, one man follows 
behind the pan, keeping the seed and grass swept to 
the rear of the pan. A broom is used for this purpose. 
When the pan becomes full the attendant applies 
sufficient pressure to the end gate to cause it to open. 
The grass is then swept out in a pile without stopping 
the team. 

Many of the camps and projects report placing 
centrifugal pumps on their concrete mixers to draw 
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water from the source of supply and deliver it to the 
automatic measuring device on the mixers. These 
pumps are operated from the mixer motor. * 


Improved Pulverizers 


The operation of pulverizers has brought about fa . 
development of many ingenious devices which improve 
the operation of these machines. The project at 
Caledonia, Minn., has mounted a barrel behind and ~ 
above the feed opening. This barrel is filled with — 
water and is connected to a pipe having a row of small — 
holes in the lower side, which is placed at the back — 
edge of the feed opening. A valve by which the flow — 
of water can be regulated is placed in the connecting 
line. The project personnel claim that by properly 
regulating the flow of water, the amount of dust can — 
be reduced below the nuisance point without reducing — 
the production of the pulverizer. 

From the project at Madisonville, Ky., comes the 
report that they have completely enclosed the lower 
as well as the upper elevator chain on their pulverizers. 
It is said that this prevents leakage of the pulverized 
lime and reduces dust materially. The project at 
Bedford, Ind.,has constructed a sectional downspout for 
their pulverizer elevator consisting of sheet metal frus- 
tums linked together with chain. This downspout is 
similar to that used on silo fillers and may be lengthened 
or shortened by adding or removing sections. 


Whisker Dams 
(Continued from p. 175) 


of the larger and steeper gullies, the cost of labor and 
materials is avoided. Expensive machinery is not re- 
quired to build a whisker dam, and labor costs usually 
are such as may be supplied from the farm force. 
Considered in connection with other methods of 
controlling run-off, they promise even greater savings. 

Rough tillage enables the soil to absorb the water 
more quickly. The practice of trashy summer-fallow 
likewise increases the water-holding capacity of the 
soil and, by means of “ten billion little dams”, impedes 
the flow of water down the hills. Close-growing 
vegetation above the waterways will lessen the — 
amount of water to be carried. 











RECONNAISSANCE MAPPING OF NATURAL VEGETATION 
OF CENTRAL GREAT PLAINS REGION’ 
By Ben Osborn and H. L. Whitaker ’ 





z Typical scene in type phase of Quercus-Carya (oak-hickory forest) in West Tuay Creek project, Ottawa, Kan. 
The shaggy-barked tree at right center is Carya ovata K. Koch (shagbark hickory), one of the dominants found 
only in old established stands of timber of this type. 
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In the spring of 1936 the authors made a reconnais- 
sance of the natural vegetation in the Central Great 
Plains region (Nebraska and most of Kansas and 
Oklahoma), and mapped on a scale of 1 inch to the 
mile the original native vegetation in the 15 demon- 
stration areas there. 

From 3 to 8 days were spent in each watershed area. 
Usually the first day in each area was used in taking 
floristic samples of the different types of vegetation 
and giving the area a general preliminary inspection. 
With a base map obtained from project headquarters. 
mapping was begun the second day. 

The time required to complete a map depended upon 
the size of the area and the complexity of the vegeta- 
tive pattern. In prairie country it was usually posst- 
ble to see and to map the terrain for a mile in either 
direction from a car while driving at an average speed 
of 10 miles an hour. In wooded country it was more 
often necessary to drive along every section line. 
Aerial photographs helped considerably in locating 
boundaries of the forest types and phases. 


1 This is the second of two articles. The authors wish to express their apprecia’ 
tion to Dr. Paul B. Sears and Dr. A. O. Weese, of the University of Oklahoma; 
Dr. F. C. Gates, of Kansas State College; Prof. H. I. Featherly, of the Oklahoma 
A.and M. College; and members of the technical staff of the Soil Conservation Service 
region 7, for their helpful suggestions and valuable criticisms in the development 
of the system of classification and method of mapping presented in this paper. 

2Mr. Whitaker is regional biologist; Mr. Osborn is junior biologist, region 7 
Soil_Conservation Service. 


These studies of the vegetation in the 15 projects 
scattered over the three States, and a limited amount 
of travel about the region, coupled with a study of the 
available literature on the flora and ecology of the 
Central Great Plains, enabled us to develop an ecologi- 
cal classification of natural vegetation of our region 
for reconnaissance use. We feel that the same meth- 
ods could be used in other regions where sufficient 
relicts or records of the original vegetation remain to 
show the distribution of the dominants of the various 
communities.® 

In this classification we have attempted to recognize 
the significant ecological units of vegetation within our 
region and to show their successional relationships in 
so far as can be determined from the present literature 
and reconnaissance field examinations. 

The classification is necessarily provisional and, in 
order to be practical for reconnaissance use, is based 
upon empirical criteria which may be readily distin- 
guished in the field. : 

The unit of an ecological classification of vegetation 
is the association; that is, the consistent occurrence 
together of certain species of plants in a recognizable 


3 A more detailed exposition of our system of classification and of the ecological 
relationships, composition, and distribution of the various types of vegetation 
of our region is contained in our paper, “A Reconnaissance of the Natural 
Vegetation of the Central Great Plains Region”, which is yet in manuscript form 
but which is available in the Soil Conservation Service regional office. 
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unit of vegetative cover under the influence of a single 
dominant or a few codominants. This is not to be 
confused with the formalized use of the word “asso- 
ciation” by some recent ecologists as a designation of 
one of the major climax divisions of vegetation. 

The delimiting of the associations in the sense herein 
employed usually requires more detailed study than is 
possible in a reconnaissance survey. The smallest 
division which we have found practical.to recognize 
in reconnaissance mapping is what we have termed the 
phase, a successional series of associations of which 
each association is a stage. All the phases which lead, 
at least theoretically, to the same final association are 
considered to belong to the same type of vegetation. 
Those stages in which the characteristic species or 
genera of the final association are represented are 
said to belong to the type phase of that type of vege- 
tation. Those stages or associations which develop 
in habitats more hydrophytic than that ordinarily 
occupied by the type phase are termed the hydrophase. 
Likewise, those which develop in habitats more 
xerophytic than the usual environment of the type 
phase are classified in the xerophase. 

As names of these various divisions and subdivisions 
of vegetation we have attempted to use characteristic 
dominant or codominant species of the respective 
stages, phases, or types. 
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The types of vegetation are found related, primarily x 
according to growth form, in formations coinciding — 


with the accepted usage of this category in current 
ecological literature. 
A further subdivision of the type into subtypes has 


been used to express the difference between the com- 
position of the type in its different geographic portions. 


This classification of vegetation has given us twelve 


types or ecotone types belonging to four different — 3 


formations in our region. As a legend for our com- 


pleted maps we have assigned a letter to designate — 


each of these distinct types. 


The capital letter alone _ 


is used to signify the type in its entirety, including 4 
all its successional stages. If the type has been further — 
classified as to subtype, an inferior numeral is used — 


with the letter to designate the subtype to which it 
belongs. The capital letter with a prime (as A’) 
designates the type phase of the type for which that 
letter stands. Small letters are used for the two 


successional phases, a small letter without a prime — 


designating the hydrophase (a) and a small letter with 
a prime (a’) designating the xerophase. Figure 1 
illustrates the use of this legend upon a completed 
map. 

By this method it is possible to use the same legend 
and be as specific or as general in the classification of 


An example of a forest type of vegetation invdading an original grassland community. <A mixture of pioneer 

shrubs of the Quercus-Carya (oak-hickory forest) type establishing themselves in a watercourse running through 

an Andropogon (tallgrass prairie) type meadow. Grasses may be seen in the foreground. This woody com- 
munity would not dppear on the map of ‘‘original’’ vegetation. 
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the different units of vegetation under consideration 
as the circumstances demand. In reconnaissance work, 
it sometimes is impossible to determine reliably the 
particular phase or subtype of vegetation which origi- 
nally occupied an area when the type may be deter- 
mined with certainty. In that event, the legend for 


shiftings in boundaries and the complication of the 
pattern by secondary successions. Each area presents 
a problem of its own which can be interpreted only 
in the light of a knowledge of its agricultural history 
(or history of disturbance) and of the important sec- 
ondary successions. 














To the casual eye this is tallgrass prairie, but the ecologist will observe the relicts of Quercus marilandica Muench 
(blackjack oak sprouts) visible in the upper portion of the view and will map it as originally occupied by the 
Quercus marilandica Andropogon ecotone type. 
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the generalized type may be used. Sometimes it may 
be possible to carry the classification no further than 
the formation, in which instance a roman numeral may 
be used in the legend. Divisions of different categories 
may be expressed on the same map, portions of the 
area being classified to their exact phases or subphases 
while more difficult parts are recorded only by the 
formations to which they belong. 

A familiarity with the dominant species of the vari- 
ous stages within the several phases and types of 
vegetation is necessary to the recognition of these units 
in the field as the boundaries of the different communi- 
ties are delineated upon the distribution of these 
dominants. 

Needless to say, in mapping the original vegetation 
after several years or even decades of disturbance by 
agriculture, it is necessary to consider the possible 


A preliminary trip over the area and a floristic samp- 
ling of the apparent different types of vegetation will 
generally serve as a basis for interpreting relict evidence 
of the original boundaries of the various plant com- 
munities. Usually it is possible after such a prelimi- 
nary examination to draw the original boundaries 
directly upon the base map. If there has been much 
disturbance, however, it may be necessary to plot 
upon the map the locations of relicts of the origina- 
vegetation. From the completed map of relict local 
tions the boundaries of the original communities usually 
can be deduced. 

The known preferences of certain communities for 
certain types of habitat will aid in assigning original 
boundaries, but should be used as secondary rather 
than as primary evidence. It is important to remember 
that the vegetation is the indicator of the environment, 
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Quercus marilandica~-Andropogon (blackjack-oak Savannah) ecotone type at the Red Plains Soil Erosion Experi- 
ment Station, Guthrie, Okla. Note the tall grasses in the opening in the blackjacks, also the isolated trees in 
the grass stand, indicating the natural mixture of the two types of vegetation. At one time this was a badly 
overgrazed pasture, but protection from grazing and burning has permitted reestablishment of tallgrass species. 





This relict stand of Andropogon scoparius Michx. (little bluestem) among the rocks where it is partially pro- 
tected from grazing in a pasture in Saline county, Kan., is typical of the evidence that this prairie country was 
originally occupied by Andropogon (tallgrass prdirie) type of vegetation. 
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not the environment the indicator of 
the vegetation. Human appraisal of a 
given habitat may not necessarily be 
the same as that of the plant commu- 
nity faced with the problem of survival 
in that habitat. 

If aerial photographs of the area are 
available, often it is possible to map 
the vegetation from them, after a pre- 
liminary field examination to deter- 
mine what types and phases are pres- 
ent and the usual arrangement. 


Earlier Phases Deceiving 


Particular attention should be 
called to the deceptiveness of the 
early successional phases of the forest 
types of vegetation where they make 
contact with grassland types. In areas 
where disturbance has been present for 
a good many years, secondary succes- 
sional tree communities may be grow- 
ing upon areas which were not origi- 
nally occupied by forests. Examination 
of tree rings and other evidence of the 
age of the community and a careful 
search for relicts of possible original 
grassland types are necessary to deter- 
mine the status of present vegetation 
on the ground. 

Attention should be called also to 
the general shift of types within the 
grassland formation to the eastward 
or to different portions of the topog- 
raphy in response to the varying 
effects of different degrees of overgraz, 
ing, erosion, and drouth. Here again 
relictsare of paramount significance. In 
the Central Great Plains Region an area 
generally can be assigned to the most 
neatly hydrophytic type of which 
telicts are present. 


Two Types of Relicts 


In this connection two types of relicts should be 
recognized. The more significant and reliable is a 
patch of sod or area of timber which has never been 


broken or cleared and in which the 


community, and possibly some of the identical indi- 


viduals of the original stand, remain. 


called a community relict and is reliable evidence of 
the original occupation of that area by that type. 
The second type of relict, which may be called a 
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OKLA. HIGHWAY_/0 





LEGEND: 
A. QUERCUS-CARYA (OAK-HICKORY FOREST) TYPE. 
TYPE PHASE: QUERCUS-CARYA (TRUE OAK-HICKORY FOREST) PHASE. 
HYDROPHASE: SALIX-ULMUS (FLOODPLAIN FOREST) PHASE. 
ECOTONE OF TWO ABOVE PHASES (MIXED FLOODPLAIN FOREST) 








ZEZ] QUERCUS-ANDROPOGON (OAK-SAVANNAH) ECOTONE TYPE. 


F. ANDROPOGON (TALLGRASS PRAIRIE) TYPE. 
TF] ANDROPOGON FURCATUS (BIG BLUESTEM) SUBTYPE. 


A portion of the reconndissance survey mdp of the original natural 


vegetation of the Taloka Creek area, Stigler, Okla. Sections are 
bounded by broken lines. Different types of hatching have been sub- 
stituted for the colors used in the original map. 


species relict, consists of the presence of a species from 
the original community, but not necessarily in its 
original position. It simply indicates the persistence 
of that species within the area. This type of relict 
will be significant in indicating that the environment 
permits of the survival of the species, which may be 
taken as an evidence that the community from which 
it is derived may originally have occupied the territory. 

How the dominant species serve to classify different 
units of vegetation may be seen in the accompanying 
chart of dominants of the types and phases found in 


original plant 


This may be 
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the map shown on page 135. A corresponding chart 
compiled for the types represented in any region under 
consideration would serve as a guide to identifying 
those types in the field in that region. 

Dominant species determining the types and phases 
of natural vegetation mapped in the Taloka Creek 
Area are shown in the following tables. 

The table does not include all of the units of 
vegetation encountered in Region 7, but only those 
occurring in the area shown in the accompanying map 


I. Quercus-Fagus (DECIDUOUS FOREST) 
Formation 


Trees (or shrub species of the xerophase) in the absence of domi. 
nant grass species: i 





Dominant species Phase or subtype Type 





are spp. A’ Type phase: Quer- 





ak.) cus-Carya (TRuE 

Carya spp. except C. pecan. Oax-Hicxory For- 

All Hickories except Pecan.) Est) Phase. 
Salix spp. 

(Willow) 
Populus sp. a. Hydrophase: Salix- 

(Cottonwood) Ulmus (FLooppLain 
Celtis spp. Forest) Phase. A. Quercus - Carya 

(Hackberry) (Oax-Hicxory 


Ulmus americana L. Forest) Type. 
American Elm) 
Ulmus fulva Michx. 
(Slippery Elm) 
Carya pecan Engl. & Graebn. 
ecan 
Platanus occidentalis L. 
(Western Sycamore) 
Betula nigra L. 
(River Birch) 
Dominants of the type phase 
(A’) occurring with dominants 
of the hydrophase (a). 





A’a. Ecotone of type 4 
phase and hydro- 
phase (Mrxep FLoop- 
Pratn Forest). 





Rhus glabra L. 
(Smooth Sumach) 
Rhus copallina L. 
(Shining Sumach) 
Symphoricarpos 
oench. 
(Common Buckbrush) 
Diospyros virginiana L. 
Common Persimmon) 


a’. Xerophase: Rhus 
Symphoricarpos 
(Surus) Phase. A. Quercus-Carya 
(Oax-Hicxrory 


orbiculatus Forest) Type. 


With associated shrubs and 
vines in the absence of dominant 
tree or grass species. 





Il. Forest-Grassland Ecotones (SAVANNAHS) 


Tree or shrub dominants from the Quercus-Fagus (Decinuous 
Forest) Formation with an intergrowth of grass dominants from 
the Andropogon-Bouteloua (GrassLANp) Formation, either as a 
uniform mixture or in relatively pure patches too small to be 
mapped separately: 





Dominant species Phase or subtype Type 





E. Quercus-Andropogon 
(Oax SAVANNAH) Eco- 
tone Type. 


Dominant species of the type 
phase of the Quercus-Carya Type 
(A’) with dominant species of the 
Andropogon Type (F). 
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III. Andropogon-Bouteloua (GRASSLAND) 


Formation 


Grasses in the absence of significant tree or shrub dominants: 





Dominant species Phase or subtype Type 


F’. Type Phase: Andro- 
pogon (Truz Tatt- 
GRASS PRAIRIE) Phase. 


Andropogon spp. 
luestem.) 
Sorghastrum nutans (L.) Nash. 
(Nodding Indiangrass) 


Andropogon furcatus Muhl. F. Andropogon furcatus 
(Big Bluestem) (Bic Bruzstem) Sub- 
Other species subordinate to type. 
this dominant. 


GRASS 
Type. 


Pratriz) 





f. Hydrophase: Spar- 
tina-Panicum (Wert 
Meapow) Phase. 


Panicum virgatum L. 
(Switch Panic-grass) 

Spartina pectinata Link. 
(Prairie Cordgrass) 








Strip cropping in Ohio: The photograph that 
suggested this month’s cover. 


ONE ANGLE OF THE FLOOD PROBLEM 


Rivers out of their banks caused little or no loss to the 
Indian inhabitants of pre-colonial days. The white 
colonists who came over the Alleghenies, however, 
traveled farther inland by boat and established their 
settlements close to the banks of their river highways. 
From the first they felt the wrath of rising waters. 
When great cities grew up and industrial districts, 
railroad yards, and warehouses were forced into the 
low-lying regions, even floods of no greater magnitude 
than those of prehistoric times could take a rising toll 
of lives and dollars. 

But the things that modern civilization—man-made 
geography—has done to the face of the earth have 
raised flood levels year after year. Streams that for- 
merly utilized their age-old safety valves by spreading 
over worthless low lands have been confined by em- 
bankments and levees. Forests have been cut down; 
ground has been covered with the sloping roofs of 
buildings; streets and roads have been made impervious 
to water by paving; drainage ditches have been dug; 
hillsides have been plowed carelessly. Every falling 
drop of water in great areas has been helped to flow 
more quickly into streams—streams that have them- 
selves been narrowed. Each decade, therefore, has 
seen old flood levels passed, even when rainfall has not 
increased. {Adapted from bulletin issued from head- 
quarters of National Geographic Society.} 


F. Andropogon(Tatt 
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SOIL DEFENSE IN THE PIEDMONT. 


By. E. M. Rowalt. In Collaboration with Subject- 
Matter Specialists of the Soil Conservation Service. 
U.S. D. A. Farmers’ Bulletin 1767. January 1937. 


Within late years it has been established as a fact that unless 
measures are taken to restore eroded and gullied lands of the 
Piedmont and to prevent further soil waste, the agricultural 
security of the region will rapidly become a thing of the past. 
This bulletin not only presents a comprehensive brief history of the 
area in explanation of conditions as they exist, but explains fully 
the modern approved methods now being used for soil defense 
in this rolling foothill country extending through Virginia, the 


Carolinas and Georgia, and into Alabama. Mr. Rowalt’s writing 


guides the reader, smoothly and surely, in “thinking” himself into 
the region and its soil problems. 

In the early days of its settlement by white men the Piedmont 
was a land of luxuriant valley bottoms and forest-covered slopes, 
with loamy, humus-filled, granular soils through which surface 
waters slowly filtered to clear streams. The soils of sandy loam 
lay over the region as they had been formed throughout the ages 
and were held in place by roots of plants and protected and made 
absorbent by a layer of decaying vegetable matter. Water-power 
resources were such that every settler could have a mill of his own 
for the grinding of his grain. Forest-covered slopes protected the 
lowlands from destructive floods. 

Today farming in the Piedmont is a precarious venture. For the 
reason that they were infrequent and scattered, and mechanical 
structures crude and ineffective, attempts by individual farmers 
throughout the past century to save the soil were failures. Gullies 
formed at terrace ends and from hillside ditches. Topsoils washed 
from deforested slopes into the streams; bottom lands became 
buried in unproductive silt. Sheet erosion appeared on field after 
field, There are areas in the Piedmont which lost all their topsoil 
by sheet erosion within the short space of 30 years. 

When figures were assembled from the reconnaissance survey 
made in 1933-34 by the Soil Conservation Service, the Piedmont 
as it emerged from a century and more of harmful agricultural 


_ practices was revealed as one of the most seriously eroded regions 


in the United States. With a large percentage of the area deprived 
of three-fourths of all its topsoil, it became apparent that the good 
land which remains must for the security of the population be 
protected from further impoverishment through erosion. 

In recent years, with the realization that, given the opportunity, 
nature will work with man instead of against him in a constructive 
program for soil husbandry, erosion-control measures have taken a 
new course. The body of this bulletin describes separately and in 
detail the important practices now used in defense of Piedmont soils. 
Photographs are included to clarify explanations. 

The modern broad-base terrace, as based on the principle that 
“slowing the speed of flow of water causes it to lose most of its 
power to carry a soil load”, is described with regard to design and 
effect. The Nichols terrace, preferred for Soil Conservation Service 
demonstration areas in the Piedmont, is referred to as “‘an inter- 


_ cepting and drainage structure” and when constructed and main- 


Say 


a2 


tained with care as to proper grade in the channel, takes advantage of 
water flow by breaking a long steep slope into a series of modernate 
slopes. As expressed by the author, “the Nichols terrace is, essen- 
tially, a broad, shallow ditch buttressed on the lower side by an 
embankment of earth. It is built entirely from the upper side by 
moving the soil down from above. Most of the water behind the 
terrace flows in a channel below the original surface of the ground, 
and complete terrace failures therefore seldom occur.” 

A table is included showing recommended spacing with regard 


to slope gradient for terrace construction. The laying out and 


maintenance of waterways for prevention of gullying is discussed in 


detail as the important feature of successful terracing. 


BOOK REVIEWS AND ABSTRACTS 


Phoebe O'’Neall Faris 


As to contour tillage, a second soil-saving measure, Mr. Rowalt 
emphasizes its importance by stating that “row crops on all sloping 
lands in the Piedmont should be grown on the contour” for the 
saving of labor, water, and soil. Contour furrowing should be 
practiced particularly on upper terraces, with the terrace as the 
contour line—this measure being of value in slowing flow of water 
on upper intervals where erosion is most severe. In connection 
with contouring, strip crops are recommended to protect erodible 
slopes in times of heavy rains. Small grains, sorghums, clovers, 
grass, vetch, and jlespedeza are mentioned in particular for strip 
cropping in the area under discussion. Lespedeza, and mixtures of 
sorghum and soybeans and cowpeas, are of especial value both as 
soil savers and forage crops. Rotating strips is stressed for double 
protection. 

The fact is pointed out that cotton, corn, and tobacco, grown 
persistently throughout many decades in the Piedmont, are largely 
responsible for the serious soil waste in the region. Results of 
tests are given to show that legumes, small grains, and pasture 
grasses, used in proper rotation, will decrease soil losses, conserve 
moisture, andat the same time add organic matter. Ofall the plants 
tested, lespedeza and Bermuda grass proved most efficacious for 
protection of the eroded slopes and buried bottom lands. 

Another measure, recently adopted, which has proved extremely 
practical in sections of the Piedmont is contour furrowing in pastures. 
This is for the conservation of moisture and, indirectly, the control 
oferosiononslope pastures. Before the furrowing is done, all eroded 
spots and small gullies should be plowed, smoothed, fertilized and 
limed, and seeded. 

An important feature of this bulletin is the section dealing with 
gully control. Emphasis is placed on the use of grass dams for the 


quickest method of securing a stabilized soil condition in gullies in 


cultivated fields. Such a gully may, in some instances, be partially 
filled by plowing, then seeded to grass mixtures or perennial legumes 
and grasses, thus converting the gully into a grass waterway. 
Temporary dams or diversion ditches are frequently necessary to 
divert the water until revegetation is secured—this in the large 
gullies. Many plants native or adapted to the Piedmont have 
proved themselves of inestimable value for gully control. The 
perennial legumes, kudzu, and Lespedeza sericea; the black locust 
tree and native pines; honeysuckle; and grass mixtures have proved 
most successful, 

In a chapter with the heading “Etching the Story on the Land” 
Mr. Rowalt describes the erosion-control demonstration work in 
five Piedmont areas, i. e., the Banister River of Virginia, Deep River 
in North Carolina, South Tiger River in South Carolina, Sandy 
Creek in Georgia, and the Buck and Sandy Creek demonstration of 
Alabama. 

A final chapter tells how terracing clubs in Tallapoosa County 
Ala., grew into soil-conservation associations with full programs 
involving * * * “the building of terrace-outlet channels, 
abundant use of cover crops in an improved crop rotation, contour: 
tillage, strip cropping, gully control, permanent-pasture seedings, 
forest plantings, and practices for wildlife conservation.” 


SOIL CONSERVATION SURVEY OF THE 
SOUTHERN GREAT PLAINS WIND- 
EROSION AREA. By Arthur H. Joel. U.S. 
D. A. Technical Bulletin No. 556. January 1937. 


This analysis of the erosion conditions in a 25,000-square-mile 
area in the heart of the so-called “dust bowl” is not merely a 
survey report. In addition to the presentation of data gathered 
by the Soil Conservation Service reconnaissance survey the author 
gives a comprehensive discussion and interpretation of the various 
conditions identified and mapped, particularly with respect to 
wind erosion and associated problems. Mr. Joel is in charge of 
the western field office, Section of Conservation Surveys, Soil 
Conservation Service. 
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The area includes 20 counties in southeastern Colorado, south- 
western Kansas, and the Texas and Oklahoma Panhandles. With 
its limited precipitation, high average wind velocity, generally 
thin stand of short grass and associated plants, and its unconsoli- 
dated soils of various stages of development, this region becomes 
peculiarly susceptible to accelerated erosion by wind over the 
whole 20 counties and by water in limited sections of unproductive 
soils. During recent years, with intensive grazing and cropping 
and failure on the part of landowners to provide adequate protec- 
tion for the soil, the situation has reached the point where it 
requires serious attention founded upon a full knowledge of facts 
as they exist. 

The survey involved the collection of data regarding climatic 
conditions of the area, general topography, vegetation, soils as 
related to erosion, agriculture and land use, and types and degrees 
of accelerated erosion. 

In the study of the soils from the standpoint of erodibility, nine 
groups were used, each having types with distinctive and related 
features and characteristics of erosion susceptibility and erosion- 
control possibilities. It was found that soils of group 1, comprising 
24.5 percent of the surveyed area, consist of silt loams and clay 
loams and are underlain by heavy clay subsoils. The topsoils 
when cultivated become loose and friable and are high in moisture- 
holding capacity, although their absorptive capacity is relatively 
slow. Owing to their loose friable structure they are very subject 
to wind erosion. The lands are heavy and generally of smooth 
topography and therefore suited to wheat production with the 
use of heavy farm machinery. When not properly cultivated, 
however, young plants often suffer from wind erosion. 

Soils of groups 4 and 5, comprising a little more than 35 percent 
of the area, include the heavier and light sandy soils, and are readily 
susceptible to serious wind-erosion damage under cultivation, unless 
the farming system is well adapted to moisture conservation and 
erosion control. Large areas of subsoil are already exposed on these 
types, and sand dunes have formed in some localities. The author 
states that these sandy soils usually are well adapted to crops of 
the sorghum family and that these fibrous-rooted plants are especial- 
ly useful on areas where the wind erosion is serious. Soil groups 
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6, 7, and 8, totaling 5.7 percent of the area surveyed, include the 
dunes, stationary and shifting, and the stream ‘bottoms and terrace- 
lands used mostly for pasture or seriously eroded. The land of group 
9 is chiefly of rough, broken topography, much of it nonarable. 

In the presentation of a table showing distribution of cultivated, 
idle, and pasture lands in the 20 counties surveyed, 1,380,414 acres 
are listed as idle land. Since this immense acreage has become 
temporarily or permanently abandoned largely because of serious 
wind-erosion damage, it is apparent that the necessity for control, 
to prevent increasing abandonment, is extremely important. = 

The erosion-conditions survey of the area is presented in detail 
and discussed at length. The field survey pattern is indicated on 
maps, thus furnishing a very helpful guide for the formulating of 
land-use readjustment policies. It is found from studying the data 
that 96.9 percent of the area is affected by accelerated erosion of 
various types and degrees, while 53.4 percent has been seriously 
affected. It is stated by the author that “wind erosion is not only 
by far the most important type of erosion, but also probably the 
greatest single physical problem facing the area.” 4 

Only 4.4 percent of the region is affected by water erosion; but 
since there is great loss of moisture on soils both cultivated and 
uncultivated, the need for moisture conservation is urgent. 
soils except those of alluvial stream flood plains and low terrace 
lands (3.1 percent of the entire area) have been damaged to a serious” 
degree and are therefore rated as seriously susceptible to erosion 
when unprotected by vegetation. = 

Remedial measures as set forth for the area, based chiefly on 
physical conditions mapped by the survey, include soil-conservation 
practices such as immediate revegetation, tillage in relation to 
erosion control, and moisture conservation, all to be based on — 
basic surveys of lands affected. Land-use readjustments in relation 
to soils and erosion are recommended also. It is important that 
over-cultivated and idle lands be returned to permanent vegetation, © 
that acreage be properly distributed, and that farming methods be 
adapted to the soil, climatic, and topographic conditions. 

Accompanying the report, in the detached appendix, are indi 
vidual maps of each of the 20 counties and a summary map of the — 
entire area surveyed. ; 
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Treatment in effect before contract, 75 acres; treatment newly planned, 52 acres; erosion-control planned, 3 acres; retired from semierosion 
crops, 9 acres. Work stock, 2; milk cows, 3; hogs, 2; poultry, 50. Graindrill, 1; mower, 1; harrow, 1. 
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THE COVER 


Basin listing slows run-off and stores moisture against time of 
drought. It is a soil-conservation measure which allows slight 


deviations from the contour. ‘The cover design was made from 
a photograph taken at Hays, Kans., following a heavy rainfall. 
The water is nicely pocketed upon the field. 
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LEAN-UP week in the Ohio Valley follows the and sewer lines from a choking blanket of mud. Refu- 





1937 flood catastrophe. Hundreds of W. P. A. gees are trickling back into flood-stricken cities to 
crews are at work resurrecting streets, water mains, survey in bewilderment the havoc in their homes. 
Two weeks have passed since the greatest flood of 


Nore.—The author is associate geologist, Section of Sedimentation Studies, : 
Be Reseach, Washington, D. C. record swept down the Ohio Valley. The extent 
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of recovery already effected is astonishing—a tribute 
to the capacity of the American people to snap back 
from major disasters such as seldom strike twice in 
one century. By February 13, Louisville, Kky.—hardest 
hit of the major cities—has its main business section 
plastered with signs reading “Open for business’, 
‘“Open—with heat”’, or “Business as usual.” 


Mud Left in the Cities 


Nevertheless, telltale evidences remain, even in 
the best of places, to show what efforts the clean-up 
required. For instance, I sat in the coffee shop of a 
first-class hotel in the heart of Louisville, reopened 
only 2 days before, and saw in nooks and crevices a 
dried scum of mud that soap and water couldn't reach. 
Only paint can remove those blemishes. Two feet 
of water had stood on the floor of that coffee shop. 
Never before had the coffee shop been within a mile 
of the river. 

The condition in which homes were left by receding 
flood waters is almost unbelievable until you've seen 
it. This flood was no respecter of property rights. 
Mansions of the well-to-do suffered in common with 
negro shanties. The flood was bad enough at the 
time, but what it left was even worse. Had the flood 
been only water the outlook might not be so gloomy. 
Rugs, for instance, and curtains dry fairly well in the 
sun. But suppose you found, as these flood victims 
have, an inch or two of fine sticky mud clinging to your 
floors, a plaster of mud on your wallpaper, in your 
bureau drawers, mud even inside your mattress? 
Imagine your grand piano with a film of mud on every 
moving part. I saw several in this condition, and 
dozens of automobiles being disassembled completely 
for cleaning. Wherever the yellow swirling flood 
water found its way, you may be sure that mud was 
left to tell the story. 


Other Side of Story 


The other side of this flood aftermath is not in the 
flood zone at all. Any casual observer may see it, as 
I did, in driving through the Miami Valley above 
Cincinnati and from that city to Louisville. Hundreds 
of thousands of incipient gullies have developed during 
the phenomenal 12 days of rain that started the mad 
flood waters on their way. Fields on end—literally— 
hundreds of fields plowed straight up and down the 
slopes showed miniature canyons, up to 4 inches deep, 
in every furrow. Occasional new gullies, somewhat 
larger, cut diagonally across the rows. Altogether 
these countless thousands of new erosion scars must 
represent soil losses of millions of tons in the 12 days 
of rain. Of particular significance too is the fact 
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observed during a drive from Dayton through Cincin- 
nati to Louisville that not a single field showed soil- 
conserving practices which were unmistakably recog- 
nizable as such. Certainly there was no terracing and 
scarcely any contour plowing. True, much of the land 
is now in grass. How closely it is grazed is demon- 
strated by a flock of more than 3 dozen sheep that I saw 
grazing on a 3-acre hillslope off l-inch grass. And 
this area from Dayton to Louisville is in the heart of 
the Ohio Valley. 

At the bottom of several slopes on which the rows 
ran straight uphill, I examined silt that appeared to 
duplicate that collected on Cincinnati streets. The 
small fan-shaped patches of silt left behind at the 
bottom of slopes could be only a small part of that 
eroded from the fields above. The rest was a con- 
tribution to the Ohio flood waters. Various fractions 
of it have been dropped by flood waters between those 
fields and the Gulf. 


Surveys Being Made 


The Service is undertaking a reconnaissance survey of 
the Ohio Valley to determine the amount of sediment 
laid down by flood waters both in urban areas and on 
the river flood plain. Work on the urban areas was 
begun as soon as receding flood waters made the cities 
accessible. A field party of the Section of Sedimenta- 
tion Studies, Division of Research, is making measure- 
ments and collecting samples of sediment in the 10 
largest cities or metropolitan districts between Pitts- 
burgh and Cairo. Reconnaissance surveys of the flood 
plain areas will be started by a field party of the Section 
of Conservation Surveys, Division of Operations, as 
soon as the bottom lands are drained sufficiently to 
permit access. 

In the cities, thickness measurements of the sedi- 
ment—mostly very fine silt, but occasionally very fine 
sand—are being so spaced as to give a basis for com’ 
puting representative averages for various sections 
and then totals for the cities as a whole. A record 
is made of the apparent degree of dryness of sediment 
at each point of measurement. Numerous samples are 
being collected and sealed in glass bottles for moisture 
determinations. From these the dry weight and 
volume of sediment will be calculated. Measure- 
ments are being proportioned roughly between streets, 
yards, and building interiors. 


Estimates Given 


At the time this is written (Feb. 14), the reconnais- 
sance of cities is about half completed. No computa- 
(Continued on p. 198) 


Aigron Us Contribution 





ARMERS will generally tell you that a soil 

recently broken from sod shows very little sign of 
erosion. Experiments at soil conservation stations in- 
dicate that soils naturally high in organic content, or 
to which organic matter has been added, allow three 
to four times the infiltration of moisture that is allowed 
by the same soils depleted of organic matter and badly 
eroded. Severe wind erosion in the Great Plains did 
not take place until the organic matter in the soil had 
been greatly reduced by tillage and cropping. 

When we first started to farm in this country, which 
was only a short time ago as compared with the length 
of the period covered by the world’s agriculture, our 
soils were very high in organic matter. We felt, 
apparently, that the organic content of the soil was 
inexhaustible, judging by the farming practices that 
we followed and are still following to a large extent- 
These practices will be continued until it is generally 
realized that something must be done to maintain and 
improve the soil. Production of crops, tillage meth- 
ods, erosion, leaching, and other factors caused by 
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man’s disturbance of the soil lower its fertility and 
organic content. 


Organic Matter Must Be Restored 


A program to conserve soil and water in cultivated 
fields and on pastures is principally one of maintaining 
or improving the organic content and fertility. Our 
fields were originally laid out without thought of pre- 
venting erosion. ‘The practice of tillage across the 
slope was due at the beginning to the difficulty of 
pulling machinery up and down. Very little, if any, 
conscious attention was given to maintaining cover 
on the land throughout the year to prevent the 
soil washing away. Very little effort was devoted to 
the return of organic material lost through years of 
cultivation. No thought, apparently, was given to 
the necessity of maintaining the fertility of pasture 
lands in humid sections or to conserving the moisture 


1 Head, Agronomy Section, Soil Conservation Service, Washington, D.C. 
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Contour ridges in pastures have been used extensively in Texas. This picture was taken immediately after a 

3-day rain totaling 18 inches, and the ridges were not damaged. Contour ridges on slopes greater than 5 per- 

cent have not proved effective in spreading the water over the area between ridges, to allow absorption. On 

slopes up to 2 percent they were completely effective in holding and distributing rainfall. Efficiency decreases 
as the degree of slope increases. 


in semiarid pasture or range lands. Our grazing lands 
were regarded as a permanent source of income and 
only in the past few years have farmers in general 
recognized that formerly good pastures are now weed 
patches, badly eroded, and neglected. 

The agronomists and range men of the Service can 
aid materially in minimizing flood hazards by encour- 
aging a program to maintain good vegetative cover 





Sage brush has encroached on the western range 
country until today it occupies millions of acres. 
Extremely close grazing of the grasses has encouraged 
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throughout the year, insofar as this is allowed by the 
prevailing system of farming. The production of 
green manure crops, both winter and summer, thus 
increasing the soil’s organic content and its moisture- 
holding capacity, should be pushed vigorously. Con- 
tour cultivation must be encouraged, as this prevents 
the water from following ready-made channels such 
(Continued on p. 200) 


this encroachment. While sage brush gives excellent 
cover, it greatly reduces the carrying capacity of the 
land and increases the grazing load on the remaining 

uninfested grasslands. 


SaeeeNG DID NOT DISCOURAGE THIS 





N THE cut bank of an arroyo through an alluvial 

plain water and wind have exposed the root 
system of a sacaton plant (Sporobolus wrightii). In 
the picture at the left, the lowest dart, 6 '4 feet below 
the present surface, indicates an old soil surface. 
This surface was heavily vegetated, as indicated by 
the layer of rich black soil. Shortly before the first 
deposition of 8 inches the area was swept by fire as 
shown by the charred stems. What caused the 
deposition of silt is merely a matter of conjecture, but 
it is quite possible that the destruction of the cover 
by fire was responsible. 

Burning and covering, however, were not sufficient to 
daunt the sturdy sacaton plant, as it was able to 
survive the covering and firmly established itself on 
the new surface. That it was the same plant could be 
readily observed by vestigial connective stems and 
roots. 

At the right is a closer detail of another plant on the 
same level which shows the course of connection 
nearly to the present surface. Such connections are 
not so apparent in the first picture, but they were 
readily traced in the field to the two surviving plants 
shown on top of the bank. These two plants have 
survived three fires on the three lower soil surfaces 
indicated by the lower three darts. Six successive 
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silt deposits of 9, 10, 26, 8, 8.5, and 14 inches, totaling 
6.5 feet, failed to exterminate this plant. With the 
first and second covering the number of plants appar- 
ently increased because of the spreading top which 
continued to grow. The third and deepest deposi 
tion of 26 inches smothered most of the plants but a 
few were still able to survive. 

How long a period has elapsed in this process is 
difficult to imagine, but at least three of the soil 
surfaces persisted long enough for fairly distinct zones 
of black earth to be formed. In a semiarid climate 
where the temperatures are high, evaporation high 
and rainfall less than 9 inches yearly, the formation 
of such humus layers could very possibly take several 
hundred years. 


1 Associate soil conservationist, Albuquerque, N. Mex. 
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By Stafford C. Happ 


EDIMENTATION in streams and valleys is a 

widespread natural process which rarely attracts 
the attention that its importance deserves. Running 
water tends to pick up sediment wherever soil and 
subsoil materials are exposed, and to drop this load 
farther downstream. The waters which carry and 
deposit the sediment catch the public eye, especially 
during floods, but the sediments themselves, even 
when exposed by receding waters, are soon lost to the 
casual view. Silt deposited in city areas by flood 
waters receives some attention, for it must be removed 
from streets, cellars, and buildings, but the vaster 
accumulations in valleys is given comparatively little 
consideration. Such deposits, as a matter of fact, fre- 
quently are regarded favorably because of their 
reported value in maintaining the fertility of such 
lands as the Mississippi Delta and the Nile Valley of 
Egypt. 

Sediments consisting of sand and gravel are the more 
conspicuous, particularly when they block highways or 
railways, but even these are too often thought of as 
comparatively minor and incidental aspects of flood 
damage. 


Reaching the Subsoil 


Under conditions in modern, civilized countries 
stream and valley sedimentation becomes serious in- 
deed. Asa result of accelerated erosion of cultivated 
sloping lands from which the forests have been cleared, 
or of overgrazed range lands, the original fertile top- 


1 Project leadez, Stream and Valley Investigations, Section of Sedimentation 
Studies, Division of Research, Soil Conservation Service. 
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FERTILE VALLEYS 


laid waste 


7 


Upland Erosion. 


1 


soils disappear down the streams toward the seal 
More and more infertile and coarse subsoil materials 
then are carried into the streams by rain wash. The 
character of the sediment being deposited in and along 
the main streams thus gradually changes for the worse. 
Smaller and smaller proportions of plant-food material 
are included in the sediments periodically spread across 
the major valley bottoms by flood waters, and in ex- 
treme cases fertile valley soils are buried beneath sand 
and gravel. . 

As the sediment load carried by the rivers increases 
in quantity and in coarseness, the channels begin to fill 
and flood dangers grow worse. With the choking of 
drainage ways, bottom lands become water-logged and 
swampy, making cultivation unprofitable and often 
killing valuable timber. Dredged drainage canals are 
filled, and artificial levees are overtopped by flood 
waters as stream channels are built higher by deposi- 
tion on their beds. Thus, obvious damage to costly 
improvements and property, and even danger to 
human life, is added to the more general but less con- 
spicuous process of impoverishment of fertile valley 
lands. 

The Soil Conservation Service is concerned with 
stream and valley sedimentation, both as a down 
stream effect of accelerated upland erosion, and 
because of the direct damage to major valley soils. 
Preliminary field work to obtain basic data on the 
problems and processes involved was begun late in 
1935 by the Section of Sedimentation Studies, Division 
of Research. Since this is virtually a new and almost 





1. Typical view of the badly sanded East Goose Creek 
drainage canal, in the Wells District. 


2. Looking downstream from the head of the ‘‘sand 
plug’? in East Goose Creek canal, about 1% miles 
below site of picture 3. 


3. Comparison in growth of cotton on sanded and 

unsanded parts of same field, such as occurs when 

sand is being spread across fields still kept in culti- 
vation. 


4. View of field partly abandoned to briers and wil- 
lows, taken a few hundred feet from picture 1. 


5. Raw sand spread among willow trees which have 

grown up in field abandoned about 10 years ago. 

This view is along West Goose Creek, near the head 
of a “‘plug’’ similar to that in picture 4. 


6. Typically gullied old field in the Wells District 
abandoned about 10 years ago. 


unknown field of investigation, attention has been 
directed chiefly to development of detailed research 
plans and methods of study. However, much sig- 
nificant information has already accrued. In the Wells 
drainage district in Lafayette County, northern Mis- 
sissippi, for example, the data are revelatory of con- 
ditions which obtain in one of the areas investigated. 

In 1920 about $30,000 was spent for construction of 
drainage canals in the Wells district, which includes 





es 


some 2,000 acres of bottom land on Tobitubby Creek. 
The district drainage commissioners originally esti- 
mated that these expenditures would produce benefits 
amounting to about $54,000. The work was financed 
by a $27,000 bond issue which was to have been re- 
tired by taxes totaling about $55,000, to be collected 
over a period of 23 years ending in 1943. Before the 
completion of the construction work it was found 
necessary to issue an additional $11,000 worth of 
bonds which would have increased the total cost to 
more than $71,000, but owing to legal complications 
the taxes assessed to cover this additional cost are not 
being collected. 


Clogging of Channels 


The need for drainage was due mainly to the clog- 
ging of stream channels by sand washed from gullies 
in the tributary uplands. However, the plans did not 
include any treatment of these sources of the trouble. 
Sand continued to wash from the gullies, and col 
lected rapidly in the new drainage canals. Within 5 
years, according to reports of local residents, the canals 
had ceased to function adequately. In 1927 the board 
of drainage commissioners of Lafayette County in- 
spected the district and reported that work was 
needed to reopen the canals, but no funds were avail 
able for the purpose. Today, three-quarters of the 
canals are completely filled, and in many places are 
recognizable only as low ridges of sand. Because of 
the retarding effect of trees and brush along the banks, 
sand has been piled up in the channel in places nearly 
2 feet above the level of the adjacent ground surface. 
The depth of channel filling has been found, by test 
borings, to be consistently greater than the original 
8-foot depth of the canal. The surrounding ground 
surface has likewise been covered with sand deposits, 
to an average depth of at least several feet throughout 
the district. 

Most of the remaining sections of the canals are 
so badly filled that they cannot provide adequate 
drainage. Filling apparently proceeds chiefly by up- 
stream growth of a “plug” of sand. At the head of 
the section completely “plugged”, the waters spread 
overbank, and drain down the valley through back 
swamps between the canal line and the valley sides. 
Considerable standing timber has already been killed 
by the rising ground water table in these back swamp 
areas, and they are totally useless for farming. At 
the head of the plug, and to a lessening degree from 
there upstream, frequent floods carry sand overbank 
and spread it across the valley bottoms. A little of 
this sand improves the soil texture, but unfortunately 
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the accumulation generally continues much beyond 
this stage. 

This process of sanding of the bottoms began long 
before construction of the canals, for it was described 
as early as 1860 by Dr. E. W. Hilgard, then State 
geologist. Local acceleration of erosion proceeding 
headward from the artificial ditches has been a con- 
tributing but not a principal cause of the excessive 
erosion and sedimentation. The ditches may have 
caused the area of most serious damage to be extended 
somewhat downstream, but at least most of the dis- 
trict apparently was doomed by the gullying of the 
upland, regardless of the drainage ditches. Of the 
present sand deposits outside the channels, which 
have been found to range in depth to about 10 feet, 
perhaps half may have accumulated before the canals 
were dug. Filling of the Wells drainage canals has 
been only an incidental feature in a century-long 
period of accelerated sedimentation, but the rate of 
valley filling was increased by opening of the canals. 
Because of the deposition of sand across the valley 
fields, many of these have been abandoned to brushy 
swamp lands and willow thickets, and during the 
past 10 years have yielded practically no revenue 
toward payment of the cost of the project. On one 
of the three main canals (East Goose Creek) complete 
filling of the channel progressed headward 1,650 feet 
between March 27, 1936, and February 2, 1937. 
Computed on the basis of average cost of the canals, 
including interest charges, this represents a $2,000 
loss. For the canals of the 2,000-acre district, it is 
estimated that the destruction of invested values is 
now going on at a rate of at least $500 per month, 
exclusive of the loss in productive capacity of the 
fields served by these canals. Yet the taxes will 
continue, at least until 1943, to pay for canals already 
three-quarters buried in sand. 


Causes of Sanding 


The uplands surrounding the Wells district are 
covered with a brown silt loam of high fertility. 
Soon after the region was settled, about 1835, this 
brown loam soil became the basis of a prosperous 
agriculture. The upland soil was unusually well 
adapted to growing cotton, which has always been 
the important cash crop. On the other hand, the 
bottom lands along the creeks have always been 
preferred for corn, the staple food and feed crop of 
the country. 

Once the forests were cleared, accelerated erosion 
began and quickly became a serious problem. The 
average annual rainfall is over 50 inches, and moderate 


to rather steep slopes are prevalent. The region is 
physiographically almost fully mature, with local 
relief of 100 to 200 feet. Under such conditions, rain- 
wash erosion soon began taking a heavy toll of the 
soil. The erosion problem was accentuated by the 
common practice of “turning out” land which has 
begun to decline in production, while clearing other 
new fields. No effort was usually made to protect 
the “turned out” fields, and these became the prey 
of spreading and deepening gully systems. 

The gullying has been especially serious because of 
the geological conditions. The district is in the 
Coastal Plain region and is underlain by the Eocene 
Holly Springs formation, which is largely composed 
of unconsolidated silty fine sands. The upper few 
feet of this sand is a reddish, oxidized, partly cemented 
zone (formerly considered part of the Lafayette forma’ 
tion) over which the brown silt loam is only 2 to 
5 feet thick. Once the brown loam is washed off, the 
red Lafayette sand begins to be carried into the 
streams. Under primeval conditions the streams had 
adjusted their gradients to forested conditions when 
the sediment load was dominantly silt. These well’ 
graded streams are not steep enough to carry much 
sand, and hence the sand accumulates in the channels. 
When further deepening of the gullies exposes the 
bedrock sands, the conditions become even worse. 
These unconsolidated sands erode very rapidly, largely 
by undercutting, and once they are exposed, gully 
control is very difficult. 


Recent Cycle of Cutting 


A significant factor in the situation has been the de- 
velopment of a system of arroyos trenching the head- 
water parts of the valleys. The term “‘arroyo” has not 
generally been applied to these incised, steep-walled, 
flat-bottomed, channels in which water flows only in- 
termittently, but they are in every way similar to the 
typical “arroyos” of the Southwest. They reach a 
depth of 12 feet, and a width of 50 feet. The arroyo 
development has been a serious part of the erosional 
damage, both by the direct removal of cultivated val- 
ley land through growth of the arroyos, and by low’ 
ering the water table in periods of drought. The ar- 
royos have also played an important part in the valley 
sedimentation, because their growth has added consid- 
erable quantities of sediment to the load of the streams 
farther down, and because they serve to carry vast 
quantities of sand and silt downstream from the gul- 
lies to the larger valley bottoms. If it were not for the 
arroyo channels much more of this sediment would 
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have remained in the narrower and less valuable head- 
water parts of the valleys. 

These arroyos have had a complex history, for in 
many places they are undergoing filling by accumula- 
tion of sand in the bottom of the channels. In places 
this sedimentation has gone so far that former arroyo 
channels are now completely filled with sand. In such 
cases, the process has apparently been essentially one 
of back filling, extending headward from the sanded 
valley bottoms at the arroyo mouths. Elsewhere the 
usual arroyo cycle, of deepening followed by widening, 
has been interrupted by a new period of down-cutting, 
so that small scrolls of flood plain, supporting trees at 
least 20 years old, occur within the main arroyo walls. 
These old flood plain remnants suggest a period of par- 
tial stabilization following an earlier cycle of excessive 
erosion. Numerous old, wooded, and largely stabil- 
ized gullies which occur in the region may likewise date 
from this earlier period of excessive erosion. Accord- 
ing to opinion and report, such a period occurred as a 
result of abandonment of many fields during and just 
after the Civil War. 


Stream Bank Erosion 


Below the arroyos the intermittent streams have 
flat-bottomed, sanded, shallow channels. At least 
part of them have developed by filling of former 
incised channels of the arroyo type. As the streams 
which flow in wet weather are unable to transport all 
of the sand entering them from the gullies, the gradual 
accumulation of sand causes the beds to be built up. 
This ordinarily produces a tendency for a widening of 
the channel by lateral erosion of the banks, with result- 
ing destruction of the bordering fields. In places 
where this form of erosion has been particularly severe, 
the channels have been widened to several times their 
usual width. Lateral erosion is most active on the 
stream beds, which migrate sideward and downstream 
by undercutting of the bank on the outer side of the 
bends. 

Bank erosion has sometimes been inadvertently 
aggravated by cutting off the trees and brush which 
line the stream banks. This is usually done to reduce 
the length of periods of overbank flooding, by increas- 
ing the rate of flow in the channel. In one of the most 
striking instances observed in the Wells district, an 
attempt to obtain better drainage was made a few 
years ago by clearing the banks along the upper part cf 
one of the canals. Today, this section 1s 35 to 40 feet 
wide where it was cleared, but the canal is only 15 to 
20 feet wide for more than a mile downstream from the 
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quarter-mile section which was cleared. Above the 
cleared section the channel is even narrower. Over 
half an acre of the bordering bottom-land fields have 
been washed away in this one small section, due to the 
bank clearing. 


Principles Hold Elsewhere 


The history of the Wells district emphasizes the 
futility of attempting control of drainage and sedimen- 
tation problems without consideration of the upland 
erosion which is the fundamental cause. Because of 
the exceptionally severe upland erosion and the 
proximity of the district to the areas of most active 
gullying, the economic loss has been rapid and com- 
plete. The principles involved, however, are of much 
wider applicability, and deserve consideration of all 
agencies concerned in similar developments. Some 
erosion-control work has been done in the watershed 
by the Soil Conservation Service during the past 3 
years, but much more will be required before there can 
be any hope of successfully reclaiming the bottom 
lands now swamped and sanded. 

There is, however, another and perhaps equally im- 
portant lesson to be learned here. It is obvious that 


some addition of sand to the prevailing heavy bottom- 
land soils is decidedly advantageous in improving the 
soil texture. Large quantities of sand are now in 
progress of transportation by the streams, and stored 
in the filled canals. Farther downstream are wide 
valley bottoms which would undoubtedly profit by 
some addition of sand to the heavy soil, provided 
adequate flood control and drainage could be estab- 
lished and maintained. Diversion of the sand across 
these bottoms would aid in preventing the choking of 
major stream channels by sedimentation farther down- 
stream. 


Conclusion 


Thus, there is need and opportunity for improve- 
ment of the valleys, by some direct attention to the 
problems and processes of stream transportation and 
sedimentation. There appears to be a reasonable 
opportunity for combining conservation of upland soils 
with reclamation of valley lands. Much of the sand 
entering the valleys comes from gullying of the least 
valuable parts of the cultivated uplands, so that con- 
siderable economic improvement might be obtained by 
a readjustment of the present land-use practices. 
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From Farm Fields to City Streets 
(Continued from p. 190) 


tions have been made and no moisture determinations 
have been run on the samples. Therefore, I feel very 
reluctant to hazard an estimate on the amount of 
sediment that has been deposited in the cities. 
Nevertheless, by roughly scaling the flood areas of 
the principal cities and averaging the recorded 
measurements, assigning a probable weight per cubic 
foot based on the apparent degree of dryness recorded 
at time of sampling, some round figures can be obtained 
that should be within the order of magnitude, even 
though moisture determinations may finally change 
them as much as 50 percent. 

These preliminary estimates are for the flooded 
areas and the amount of sediment, dry weight, 
deposited within boundaries of the following cities: 








Amount 
ar Area : 
Cities of sedi- 
flooded EAE 
Acres Tons 
Wheeling) Win dita miemites: carretera netotorns 2, 145 130, 000 
lakiiateteceoyny Whe NEw. eee ob tore Sooo pane oo Row aRsON 5,780 215, 000 
Marietta, 'Obion ner se are: perce ira ratty ema et 15152 110, 000 
Portsmouth, Onion see reer en tate ene 3, 060 100, 000 
Cincinnati, Ohio (metropolitan area).................. 112, 800 500, 000 











1 Approximate. 
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The cost of clean-up work directly attributable to 
mud left in the cities will run into millions. The 
city engineer of Wheeling, W. Va., stated that after 
the flood in 1936, it took 1,500 men and 50 trucks 
8 weeks to remove the mud and debris from Wheeling. 

Looking at the situation in the flooded cities as a 
whole, it seems that conditions might be summed up 
thus: Millions of tons of soil lost in a single fortnight 
from lands that cannot afford it. Millions of tons of 
soil deposited in cities that don’t want it. Millions 
of hours of labor spent in ridding cities of it. How 
much could we afford to spend to keep the soil where 
it ought to stay—or rather, how long can we afford 
not to? 


In Region 11 more than 1,600 acres of waterways 
on agricultural land have been seeded and sodded by 
the Service. This treatment will prevent these areas 
from developing into gullies. 


Although it is difhcult to place a definite value on 
the utilization of crop residues, cooperating farmers in 
the Northwest estimate the gains from this practice at 
from $5 to $10 per acre, due to the prevention of soil 
losses. 
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N THE seventeenth century a small group of 
Indians broke off from the Pueblo of Acoma to 
establish a new village of their own, now known as 
the Pueblo of Laguna, on the tributary of the Rio 
Grande. Today the colony numbers 2,200, with 
seven compact rock and adobe villages scattered over 
237,000 acres of tribal land. These Indians have be- 
come prosperous farmers, perhaps the most successful 
of the Indian stock raisers in the Southwest. The little 
flock of sheep which they brought with them now 
numbers 48,000. 

As the pueblo grew and the herds increased, the 
land lost its thick cover of sacaton grass. From the 
valleys to the mesa top browse has become thinner, 
and erosion has ensued on every hillside. 


Reaching Out for More Land 


In order to keep his bands of sheep, the Laguna 
Indian has been forced to rely upon the grass, water, 
and soil outside his own area. He has leased and home- 





By Richard L. Boke 
steaded more and more land, and has taken advantage 
of the great Spanish land grants scattered along the 
Rio Grande and its tributaries. But wherever he has 
gone it has become increasingly difficult to obtain 
sufficient grass and water for his flocks. He has 
noted the damage with dismay. 

So clearly did he realize the situation that when the 
Soil Conservation Service in cooperation with the 
Indian Service came along in 1935 and told him that 
his land was overgrazed, his flocks were too large for 
his resources, and his children’s land heritage endan- 
gered, he readily agreed to a 4-year reduction program. 
Under this he would reduce his flocks to the carrying 
capacity of the land. At the same time the Soil Con- 
servation Service was carrying on an erosion-control 
program on the B. M. Montano area, an old Spanish 
grant of 44,000 acres which had come under the ad- 
ministration of the Federal Government through 
purchase. 
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Laguna herder and sheep on severely overgrazed area. 


On the basis of surveys, the Service estimated that 
this grant would carry at the outset 3,000 head of 
sheep for 7 months out of the year and still improve 
in grass cover and erosion control if the sheep were 
properly herded and managed. To help out the 
Laguna Indian in his reduction program, the two 
Government agencies told him that he could graze 
3,000 head of his sheep in 1935 and 1936 on the 
Montano grant. With this 3,000 the grant was 
properly used for the first time in many years. There 
is an abundance of forage under the better manage- 
ment system. There was less damage to the plants 
by trampling and congestion. The sheep were not 
kept thin by constant traveling in search of food. 
The Laguna lamb crop on this properly used area was 
over 95 percent, while for the same kind of sheep 
managed in the old way, it was only 65 percent. 
Each of the sheep wintered on the grant averaged a 
pound of wool more than those wintered on overused 
areas. The price obtained for the wool clipped from 
the sheep on the Montano grant was 23 cents per 
pound, while that for the same kind of sheep on 
depleted lands was 21 cents. The wool from sheep 
clipped on the grant was worth $1.60 per head, while 
that from the others was worth only $1.26. 


Increased Returns 


During the summer of 1936 the grant was not 
grazed, but was given a rest until August. Then 
1,000 ewes with their lambs were returned to the 
area. At the time of marketing, the lambs from this 
flock overaged 64 pounds and sold at the rate of 7.25 
cents per pound, while the lambs from the same kind 
of ewes raised on depleted areas averaged 47 pounds 
in weight and sold at the rate of 5 cents per pound. 
So in 1 year the forage on the Montano grant, due to 
proper use and proper management, made a difference 
in revenue of $2.25 per lamb. 
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On the ranges of the Southwest, erosion control de- 
pends fundamentally on proper use. The Laguna Indian 
has seen that less erosion and more grass and better sheep 
go together. In better land use lies the future of his 
agriculture and livestock, and therefore of his villages. 





Agronomy’s Contribution 
(Continued from p. 192) 


as are made by up-and-down hill tillage. The use of 
tillage implements that will provide for holding the 
water on the land should be encouraged. 

On the millions of acres of pasture land, mismanaged 
for so many years, the program is naturally one of 
increasing the quantity and quality of vegetation. A 
heavy growth of grass offers excellent flood control 
because it minimizes the runoff. Pasture land, de- 
pleted of fertility, cannot be expected to produce a 
heavy growth of grass, particularly if it is continuously 
heavily grazed. 

To reestablish good cover on pastures and ranges, 
it is necessary first to conserve the water that falls 
so that it can be utilized by the vegetation. This 
can be accomplished in large measure by the construc- 
tion of contour furrows. Thousands of instances of 
the usefulness of contour furrows for this purpose are 
now in evidence throughout the country. Contour 
furrows, except in those regions where the lack of 
moisture is the only factor involved, cannot, however, 
make grass grow. ‘There must be enough plant food 
in the soil to produce grass plants and this can be 
supplied in the form of fertilizer. Grazing practices, 
in most cases, must be changed, as grasses cannot stand 
continuous season-long grazing, year after year; they 
require an opportunity to store reserve food and to de- 
velop strong root systems capable of producing a dense 
growth in competition with less desirable vegetation. 

(Continued on p. 214) 


WEIGHING THE COSTS 


OF FLOOD CONTROL 


By Walter J. Roth! 


HE cost of floods in general may be computed in 

terms of the dollar value of damage to municipal 
and industrial property ranging from the dwelling 
and goods of the humblest householder to the property 
of the largest corporation. It will include damages to 
highways, bridges, railroads, communication lines, 
water supply, and like items; to agricultural property 
including farm buildings and lands, crops, pasture, 
livestock, forests, and wildlife. 


The Task of Appraisal 


Important in connection with the damage to prop- 
erty is the cost of the replacement and repair, of clean 
ing up, and of rehabilitation. Appraisals of this sort 
are relatively simple. Somewhat more difficult of ap- 
praisal but ranking as real costs nevertheless are the 
losses due to the interruption of activities of all 
kinds—factories, commerce, communication—and the 
loss of market connections, all of which result in a loss 
of income. Most difficult of appraisal but of extreme 
importance because of the many individuals involved 
and because of its poignant effect is the human suffer- 
ing, the anxiety, the strain, the privation, the sickness, 
and often the loss of life. The appraisal of these costs 
is a difficult task calling for the best judgment of the 
engineer and appraiser alike; but it can be done. 


Loss of Fertility 


A phase of the cost of floods probably overlooked 
but very important from both the private and the 
national point of view is the loss of fertility and pro- 
ductive capacity because of erosion on tilled farm 
lands through soil removal from higher areas with 
subsequent redeposition on lower areas and in chan- 
nels, ditches, lakes, and reservoirs. The damage is not 
alone to be measured in terms of the immediate loss 
to the farm or farms involved, but is to be measured also 
in terms of the lowered community productivity and 
declining income with the inevitable consequence of 
depopulation and economic and social disintegration. 

As already intimated, the estimate of the cost of 
floods will vary depending upon their frequency, 
their intensity and duration. The frequency of floods, 
we are assured, can be decreased through appropriate 
and integrated means of control. Likewise, the in- 
tensity or duration can be modified. These concepts 


1 The author is head of the Section of Economics of Soil Conservation, Division 
of Research, Washington, D. C. 
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will be treated somewhat more fully in the paragraphs 
which follow. 

The estimate of the cost of control is affected by 
the degree of control contemplated. Not only would 
complete control be more costly than partial control, 
but as eficiency advanced, costs would be accelerated. 
The question confronting us is not so much “Will it 
pay to control floods?” but rather “How far is it good 
business to attempt to control floods?” 

The cost of control contemplated then hinges upon 
an appraisal of the engineering and other works deemed 
necessary to catch, hold, and drain off the expected 
precipitation. Whether these works be dams, levees, 
revetments, spillways or whatever type need not 
concern us here. It is sufficient for our purpose to 
point out the considerations lying behind the choice 
of the alternatives before us as individuals and as a 
nation. 


Soil and Water Conservation 


In consideration of the particular type of control to 
be adopted, serious thought should be given to the 
part which can be played in a program of flood control 
by the area-wide inauguration of appropriate soil- and 
water-conservation practices. Next to the oceans the 
soil represents the greatest natural water storage reser- 
voir available tous. For much rain water which now 
runs off from the nonreceptive fields and farms to 
swell the streams to flood stage, the soil if appro- 
priately treated could act as a “catch basin” and 
“delayed-delivery works”, feeding the streams over a 
long period of time rather than in short, sharp, flood- 
inducing fashion. In this manner the minor flood 
crests could be reduced and their frequency decreased. 

For heavier rains and rains of longer duration and 
volume now causing the “super-floods”, even a com- 
plete soil- and water-conservation program cannot be 
entirely effective. However, this soil storage, coupled 
with appropriate land-use methods and _ properly 
designed channels on farm lands, can be expected to 
deliver the actual run-off in somewhat delayed fashion 
instead of the present pell-mell catapulting of exces- 
sive run-off into existing inadequate drainage systems. 
It is conceivable that in this manner even the larger 
floods could be affected though, obviously, in less 
proportionate degree. 

(Continued on p. 207) 
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The TRAGEDY 
WIND EROSION 


N THIS and the opposite page are reproductions of three much-discussed canvases by the distinguished 
artist Alexandre Hogue. 

The artist spent many years on a ranch near Dalhart, in the Texas Panhandle. His windmills ought to work, 
because of his personal experience in pulling sucker rods and pump pipes and replacing sections in the wheels. He 
calls himself a genuine “dust eater”, saw the plow rip through fine garden patches and feed crops to prepare the 
land for wheat empires and eventual erosion. He favors the spelling ““drouth” because it has an “earthy dryness” 
and is more easily pronounced. 

“Dust Bowl” appeared in a special edition of London Studio recently. This and companion pictures have hung 
in the Whitney Museum, the Boyer Galleries, and the First National Exhibition of American Art, in New York 
City; the Corcoran Gallery of Art, in Washington, D. C.; the Chicago Art Institute. 








“Dust Bowl’’ 
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N JULY 7, 1936, 97 counties were designated by 

the Department of Agriculture Drought Relief 
Committee as “emergency drought counties’’, and by 
the end of November this figure had increased to 1,194 
counties located in 24 states. The program for relief 
as based on reports and recommendations of various 
Federal and State agencies served as a guide for all 
Government commissions in providing aid to farmers 
in drought-stricken areas. Because of the nature of the 
work of the Soil Conservation Service, that organization 
was in a favorable position to take over many of the 
obligations and technical directions necessary to a 
workable drought-relief program throughout the 
country. 

Benefits to Large Acreage 


The work of the Service has been concentrated 
chiefly in the most seriously affected areas in the Plains 
States and the regions east of the Mississippi River, 
with the result that approximately 2,900 erosion-con- 
trol projects have been established. The acreage bene- 
fited is in excess of 1,430,000, and employment was 
given to 17,000 persons. Relief funds provided farm- 
ers with a source of income with which to purchase 
emergency rations and continue the operation of their 
farms. Through experience gained by taking an 
active part in the work program, the farmers will be 
able to carry out on their own farms the soil- and water- 
conservation practices made available to them by 
technicians. 
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A few of the major features of the program as estab- 
lished by the Committee will serve to show the main 
factors considered in determining the work areas: 

1. Application to Interstate Commerce Commission 
for reduction of railroad freight rates for shipment of 
stock to more productive areas. Reduction of as 
much as 85 percent on outbound shipments and 15 per- 
cent on returned shipments of livestock were obtained. 

2. Inauguration of a seed-purchase program whereby 
limited varieties of wheat, durum wheat, oats, barley, 
and flax, all adapted for growing in drought areas, were 
purchased and stored in granaries. In the spring of 
1937 this grain will be sold to farmers in drought areas. 

3. Shipment of food supplies and forage to drought 
areas. 


4. Institution of a cattle buying program in stricken 
grazing areas. Cattle were liquidated because of re- 
duced supplies of forage and water. In most cases only 
a few milk cows and work horses were retained. 








The work of the Service was to provide supervision, 
labor, tools, materials, and technical guidance in 
developing soil: and moisture-conservation practices 
on drought-stricken farms. In all sections of the 
United States which were designated for drought 
relief, the Service programs were so planned as to meet 
the individual requirements of the counties. The 


called for the development of a water-conservation 
program of considerable extent. This included the 
construction of dams supplemented with dikes for 
water-spreading purposes. The construction of reser- 
voirs for stock-water was fostered; and where possible, 
these dams were placed in strategic locations where 
they might serve the dual purpose of stock supply and 





national program included the construction of dams, 
development of springs, surveying of contour lines, 
laying out of terraces, contour strip cropping, contour 
furrowing, gully control, approved rotations, estab- 
lishment of erosion-resisting crops, the conversion of 
cultivated lands to permanent grasslands, terracing, 
lime-grinding, planting of winter cover crops, cleaning 
of streams and drifted fence rows. Cultivated fields 
were laid out in 10- and 20-rod strips at right angles to 
the prevailing winds. Shelterbelts were cleared of 
dead and fallen trees and brush. Protective belts of 
trees and wild game plantings were established in 
favorable locations, and abandoned rangeland was re- 
seeded. Reports from two States indicate that ap- 
proximately 70,000 tons of limestone were utilized, and 
of this amount the Soil Conservation Service ground 
40,639 tons and burned 18,750 tons. 

In the western area where whole States were desig- 
nated for emergency drought relief, the situation 


flood irrigation. Reservoirs for stock watering were 
also located on stock trails, and it is expected that these 
will prove of great benefit when cattle are driven to 
shipping points. 

Some dams were built for the purpose of benefiting 
groups of neighboring stockmen, while still other 
smaller dams were erected on areas controlled by graz- 
ing associations. These reservoirs were suitably 
located to provide uniform grazing. Water troughs 
were built below the dams, and fences put up around 
the fills. This program and the depletion of stock will 
allow natural reseeding of forage plants and will result 
in better grazing conditions. In Region 9 alone, ap- 
proximately 410 drought dams were constructed. 
Larger dams placed near towns served in a few 
instances as main sources of water. 

It is well known that a considerable portion of our 
range land has been ruined beyond repair because 
nutritious native grasses, adapted through centuries of 
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ever-recurring drought, have been destroyed and the 
topsoil blown away, exposing the subsoil which is 
unsuitable for plant growth. However, on the 
greater part of the western range remnants of the 
native grasses still manage to survive. The topsoil, 
though thinning through wind and water erosion, is 
still worth saving. Through the efforts of the Soil 
Conservation Service and associated agencies, con- 
trolled grazing measures are being adopted. It ap- 
pears likely that, after a period of time, these lands can 
be restored to a condition similar to that of half a cen- 
tury ago. For our western range, it is hoped that there 
will be an expansion of the policy which provides for 
the adaptation of the economic life to a physical situa- 
tion which cannot be materially modified because of 
the climatic conditions. 

The fact that whole States in the West were affected 
by drought and soil erosion has caused the Service 
and associated agencies to give special attention to 
that territory, but this does not mean that there 
was no drought-relief work in other sections of the 
country. The program was broad in scope and the 
work was carried out in all States designated for such 
relief. 

The educational value of the work already accom- 
plished in drought areas is a factor that is well worth 
thoughtful consideration. Farmers have had the op- 
portunity to practice control measures as demonstrated 
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by the Service, and if these measures are followed up 
over a period of years they will prove their worth in 
reducing the destructive effects of recurring droughts. 
Through these examples of the value of preventive 
measures, with instructions for their application to 
individual problems, it can be expected that voluntary 
use of preventive methods will be adopted. That this 
is probable is indicated by the requests received from 
interested farmers in all parts of drought areas for a 
continuance of the program. Although the emergency 
which required extra effort appears to be mitigated for 
the time being, a program for permanent relief should 
be inaugurated for the situation which is well de- 
scribed by Stuart Chase in his Rich Land, Poor 
Land as follows: “As I wrote in July 1936, a drought 
which has already caused a billion dollars’ worth of 
crop damage is searing the prairies, the Great Plains 
and parts of the South. The area most seriously 
stricken is on the one hundredth meridian in the 
Dakotas * * * Thousands of families, their wheat 
burned to brown stubble a few inches high, their 
cattle bellowing with thirst, their very homes made 
uninhabitable by dust and sand have commenced a 
great migration. * * * 

“There is no reason to suppose that the climate in 
the West is changing. There is every reason to sup- 
pose that for thousands of years, cycles have moved 
from wet to dry and back again, that it has often been 


just as hot as in 1934 or 1936, but never before has so 
much of the original grassland been in crops and never 
have natural reservoirs been so depleted.” 

Again, as this is being written, Nature is demon- 
strating by flood rather than drought what tragic con- 
sequences result when man endeavors to use lands for 


purposes and in ways that are not in accord with 
meteorological climaxes. Neither extreme dearth nor 
prodigality of water may be prevented by human 
efforts, and it would seem high time to recognize this 
fact by planning land-use programs that can be made 
to cooperate with Nature. 





Costs of Flood Control 


(Continued from p. 201) 


Further aggravating the strain put upon the present 
drainage system is the contribution, through the med- 
ium of flood-water torrents, of silt and sediment from 
farm lands. This causes shoaling and filling of chan- 
nels, ditches, lakes, and reservoirs, and makes inef- 
fective their function for drainage or storage as the 
case may be. A soil- and water-conservation program 
could function to minimize further the damages of 
floods by reducing this silt and sediment in our streams. 

An appraisal of the cost of control, in whatever 
degree this be contemplated, need not be increased by 
the total outlays for the soil- and water-conservation 
practices designed to reinforce the downstream engi- 
neering program with which it is to be integrated. 
The reason for this statement is the value of the soil- 
and water-conservation program to the farmer in 
improving yields and increasing income. This situation 
need not complicate the appraisal of the cost of the 
control program, but it should be taken into account. 

While the cost of control, or an appraisal of its cost, 
is complicated by reason of the many estimates in- 
volved, further complication arises from the lack of 


adequate information concerning floods of varying 
intensities. Although this information cannot be 
obtained on short notice, considerable data in this 
field and in the general field of the energetics of water 
and silt will be forthcoming from the researches of the 
appropriate sections in the Division of Research in the 
Soil Conservation Service. Coupled with this data, 
of an engineering character, are necessary studies in 
effective soil- and water-conserving practices, together 
with other allied researches, including that in the 
economics of soil conservation and flood control. 
Such studies will give us a better factual basis for 
appraising the degree of control which will be effective 
at different times, under different conditions, and for 
different watershed areas. 

Given such factual basis for the appraisals of the 
costs of control, the choice between the alternatives, 
floods or control, can readily be made. Based upon 
such research the question “How far is it good business 
to attempt to control floods?” can be answered with 
a high degree of certainty. In this scheme of things 
the Soil Conservation Service is destined to play a 
significant part in research and in actual control 
operations. 
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SAND DUNES 


IN THE ‘GREAT PEAENE 


By C. J. Whitfield ! 


N RECENT years, as a result of cultivation, graz- 

ing and drought, sand dunes have developed on 
areas throughout the southern Great Plains, more es 
pecially in the region extending from the Canadian to 
the Arkansas Rivers. No more striking example of the 
destruction of land through man-induced wind erosion 
has been found. Under virgin conditions the topog- 
raphy of this region varied from nearly level to undu- 
lating or gently rolling, with good grass cover and no 
evidence of dune formation. 

The dunes are of two types. The first and less ex- 
tensive are the “blowout dunes” which develop around 
wells, or from roads and cattle trails. Blowout dunes 
seldom reach proportions equal to those of the second 
type, which develop as a result of wind erosion on 
land which through cultivation or overgrazing has 
been deprived of its natural cover. Both types of 
dunes generally are devoid of vegetation. They 
should not be confused with dunes which have devel- 
oped as the result of wind action on outwash materials 
and which usually are found to be stabilized by native 
vegetation. 


Studies Reveal Nature of Dunes 


The dunes of which special studies are now in prog- 
ress are on land that never has been cultivated. The 


1The author is soil conservationist, Division of Research, Soil Conservation 
Service, Dalhart, Tex. 


sands were blown from an adjacent 80-acre area which 
was cultivated from 1907 to 1914 and then used for 
grazing. Evidences of dune formation were first no- 
ticed in 1926, but did not appear to be alarming until 
3 years later. Since 1929 striking changes have oc- 
curred, with dunes developing from low mounds to 
heights of 26 feet. The dunes are large mounds of 
sand or sandy material, ranging from 50 to 880 yards 
long and usually about 30 yards in width. Apparently 
the height depends on the age of the dune and the di 
rection and velocity of the wind. 


Wind Has Clean Sweep 


The substratum of the area on which these dunes are 
resting is very compact and fairly level. It consists of 
the subsoils of uncultivated land that has been eroded 
by wind to various depths, in some places as much as 
4 feet. The border area is an ecotone or boundary line 
existing between the grassland and the eroded dune 
jands. Because of a hummocked condition, with the 
mounds of loose sand devoid of vegetation, and because 
it displays additional characteristics which apparently 
aid in dune formation, this border is designated as the 
“critical area.” Here in this border area the wind 
sweeps unhindered across the hard lands, picking up 
materials as it goes. 

One of the first things observed in studying these 
mounds of sand was that the large dunes move very 





A dense stand of Russian thistle in which the advancing dune shown in background is dissipating itself and 
thus rebuilding the soil between dunes. Portions of this dune were as much ds 18 feet above the eroded ground. 
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slowly if at all—a consequence undoubtedly of their 
crescentic shape. It was obvious that to prepare one 
of these large dunes for stabilization it was necessary 
first to reduce its height so that the wind would carry 
its load of material to the hard substratum beyond. In 
other words, the steep slope to the leeward must be 
eliminated. The method used for this was as follows: 
An 8 by 8 inch pole, of sufficient length, was dragged 
along the sharp edge of the dune. One to two horses 
are required to draw the bottom end of the pole, and 
two or three should be hitched to the top end. A disk 
attached at the top is an aid in breaking down the 
steep slope. Once a dune is broken down the wind 
cannot form eddies and the huge quantities of sand are 
carried beyond to another area and there spread over 
the substratum. 

Dunes that have become compacted, due to rains and 
the trampling of stock, should be disked to facilitate 
theirmovement. Asa result of the application of these 
methods dunes were lowered as much as 15 feet in a 
5month period. Once the steep slope is broken down, 
the sand must be kept in condition for blowing in order 
that the wind may carry it away. This may be done 
by using, at intervals as needed, a tractor and a small 
caterpillar terracer. In some instances a three-row 
lister has been used to advantage. 


Plants to Hold the Sand 


To hold the sand after it has been removed from the 
tops of the dunes to adjacent land, the exposed sub- 
stratum included in our study area was listed and 
planted. No row crop was secured because the season 
was one of drought, but a profuse growth of weeds, 


especially Russian thistle, developed. Protection of 
the area by fencing and total exclusion of livestock 
undoubtedly aided this weed growth, although this 
factor was not totally responsible as the check plot did 
not produce weeds to any extent. Sand blown into 
such treated areas is generally caught and held by the 
plants, and thus it is that the substratum between 
dunes is given the opportunity to lay down topsoil. 


Land Utilization in the Area 


From the standpoint of proper land utilization, or the 
using of the dune areas under regulated grazing, it may 
not be necessary or desirable to destroy completely the 
dunes. In the study area, dunes 8 to 10 feet in height 
were planted to Kafir and Milo and good stands were 
obtained. It appears from the studies made thus far 
that dune movement can be controlled by planting 
quick-growing, stooling varieties of grain sorghums 
such as 60-day maize and other crops adapted to the 
region. During seasons of normal precipitation it is 
desirable to remove the tops of the larger dunes so that 
they are not more than 15 feet high. Proper land use 
of these dune areas undoubtedly lies in controlled graz- 
ing with only a small proportion (20 percent or less) of 
the land in cultivation. 


Among the new publications of the Service is a 
bulletin entitled “Blue Grama Grass for Erosion Con- 
trol and Range Reseeding in the Great Plains and a 
Method of Obtaining Seed in Large Lots” by Jess 
L. Fults, associate agronomist, Soil Conservation 
Nurseries. 





View of dunes from top of a nearby dune. The dune in the foreground is small compared with others in the 
group. <A strip of exposed subsoil in the foreground has been listed. 


FARM PONDS PASS CRITICAL TES@s 
By R. W. Oberlin ! 
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Water flowing from pond through emergency spill- 

way after a heavy rainfall. Such spillways provide 

brotection for the dams from the torrential rains 
common in the Upper Mississippi Valley. 


A A RESULT of the 1936 drought, considerable 
discussion has taken place as to the feasibility 
of providing an adequate water supply on farms, espe- 
cially in certain areas throughout the Middle West, 
by the construction of earth dams and reservoirs. It 
is realized, of course, that such a source of supply 
would not be practicable in areas where the soil is of a 
type to permit impounded water to seep away through 
the subsoil. There are other large areas, however, 
where the subsoil is of such a nature that the infiltra- 
tion rate is relatively slow, and it is on these locations 
that earth-dam construction is desirable. 


A Representative Area 


One such suitable area is that of north-central 
Missouri and south-central Iowa, of which the Big 
Creek demonstrational area is representative. This is 
located in Harrison County, Mo., and Ringgold and 
Decatur Counties, Iowa. 

On this project a large number of earth dams have 
been built primarily as an erosion-control measure. 
They also serve, however, to store water and furnish 
a source of farm water supply. Because of the atten- 
tion that this type of structure has received, a survey 
was made covering 47 earth dams to determine 
whether or not they are adequate to provide an ample 
supply, especially during periods of extreme drought. 
Ponds were selected which were known to be full 
prior to the beginning of the dry period, and a rather 
detailed survey was made just before the drought was 


1 Regional engineer, Soil Conservation Service. Des Moines, Iowa. 
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broken, in an attempt to determine the effect of severe 
drought on pond water. 


Storage Capacity of Ponds 


As a result of this survey it was found that these 
ponds had a total storage capacity of approximately 
2,700,000 cubic feet, or an average of 59,000 cubic feet 
each. Their average drainage area was 8.9 acres. At 
the end of the drought the 47 ponds contained 
1,361,000 cubic feet of water, or approximately 29,000 
cubic feet per pond, which is about one-half their total 
storage capacity. The drought resulted, therefore, in 
the loss of 1,400,000 cubic feet of water through 
seepage, evaporation, or stock use, and also resulted in 
a lowering of the water level below the bottom of the 
spillway an average of 2.7 feet per pond. 


Year-Round Stock Water Supply 


Thirty-four of the farmers in this section use the 
ponds as a stock water supply, the livestock totaling 
1,677 head. Approximately one-third of this number 
use the ponds for this purpose throughout the year, 
while the others use them only during the summer. 
One man reported that his pond was his only source of 
water for his stock, and several said they would have 
been forced to sell their stock had it not been for the 
ponds. 

In addition to the individual use of the ponds, 
several instances of neighbors’ using them for a stock 
water supply were discovered. One farmer was 
supplying neighbors with 1,200 gallons a day, while 
another said that 5,000 gallons a week were being 
hauled from his pond. 

Twenty-four of the ponds are fenced to keep out 
stock, the fences being recommended also to protect 
the dams. Where a pond is fenced and used for stock 
water, it is advisable to insert a pipe through the base 
of the dam with an intake in the pond. The lower 
end of the pipe should be run down to a tank, and the 
flow of the water regulated with a float. 


Ponds Have Many Uses 


The ponds are an important factor in the program of 
wildlife conservation. Wildlife plantings have been 
made around 12 of them, and in 26 ponds water plants 
are now growing. Fish have been placed in 26 of 
them, and a number of farmers reported that these 
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bodies of impounded water are attracting wild ducks 
and geese. 

Interesting miscellaneous uses of the ponds were 
noted during the survey. Two ponds had supplied 
ice to the farms, one farmer reporting a harvest of 40 
tons. Another used his as a water supply for washing 
his car, while a third found his of value for the family 
laundry. Domestic waterfowl were seen on several 
ponds, and in many localities the water was used for 
the chickens. Almost one-third of the ponds were 
considered as neighborhood swimming pools, while 
one was used for baptismal purposes by a church in 
a nearby town. 


Built with Trawler-Type Tractor 


The ponds under discussion were built in Grundy, 
Shelby, and Lindley soils, all of which are particularly 
adapted to this type of construction. A crawler-type 
tractor with trail-builder attachment was used for the 
work which averaged approximately 1,200 cubic yards 
per dam. The average construction time per dam was 
31 hours. The smoothing over of the dams was done 
by cooperators and in some instances by the C. C. C. 

Remarks such as “The pond is a big help” and “This 
time the pond came in awfully handy” are indicative 
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of the attitude of farmers regarding the construction of 
earth dams and reservoirs to provide adequate water 
supply on farms. Not one of the cooperators indi- 
cated that he was dissatisfied with his pond, and sev- 
eral said that they would like to have one or two more. 


Demand for Earth Dams 


As a result of this survey it can now be stated con- 
clusively that an earth dam, properly located, con- 
structed, and maintained in soil suitable for such con 
struction, is a reliable source of water supply, even 
during periods of extreme drought. Many dams 
other than those included in the survey have been 
built, and the demand for their construction continues. 
The cost, compared with that of drilled wells and 
In the future a 
large number of these earth dams undoubtedly will 
be built, not only as an erosion-control measure but 


pumping equipment, is satisfactory. 


also as reliable sources of water supply for stock. 


Retiring from cultivation all badly eroded submar- 
ginal lands and planting them to either grass or timber 
is an effective means of securing best land utilization. 
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AND CONSERVATION? 


By Leroy Frontyz ’ 


Portion of woods plot at Northwest Appalachian Soil Erosion Experi- 





ment Station from which soil and water losses were measured. 


ie ene and experience have shown that 
ungrazed, unburned forest is an excellent con- 
server of soil and water. The interlacing branches 
and twigs break the fall of rain, lowering it more gently 
to the soil beneath. The roots of trees penetrate the 
soil to a greater depth than those of most other plants. 
When trees die the roots decay in the soil, leaving 
channels through which surface water is rapidly car- 
ried. Later much of it reappears in the form of 
springs. The mass of decayed and partially disinte- 
grated leaves and twigs on the forest floor acts as a 
sponge, becoming saturated during wet periods and 
giving off moisture slowly during dry periods. The 
intertwining surface roots, combined with forest 
litter produce a condition under which it is practically 
impossible for soil losses or rapid run-off to take place. 

The forest is the natural home of most game animals 
and birds. It may also furnish ample syrup, sugar, 
nuts, medicine, and other articles of everyday use. 
To a limited extent it affects the climate of the imme- 
diate vicinity. The protection and added comfort 
resulting to the average farm home by its presence 
cannot be measured in dollars and cents. 


Know the Problem 


Properly managed and protected woodland on the 
farm has a definite place in proper land use and soil 


1 Acknowledgment for data in this article is made to the following: F. D. Dean 
extension forester, Ohio State University Experiment Station; T. E. Shaw, extension 
forester, Purdue University, Lafayette, Ind.; U.S. D. A. Bulletin no. 1680, Farmers 
in Northern States Grow Timber as Money Crop. 

? Forester, Soil Conservation Service, Dayton, Ohio. 
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and water conservation. The first step is to know the 
problem, a partial explanation of which is shown by 
economic surveys of land use in Region 3, comprising 
the States of Michigan, Ohio, Indiana, Kentucky, and 
Tennessee. The data are not to be misconstrued as 
argument for retiring every acre to forest. 

Summaries show that of every hundred acres in 
farms, 11.5 acres are classed as woodland grazed and 
ungrazed. Ten additional acres are idle, waste, lanes, 
and building sites. It is estimated that an average of 
3.5 acres are devoted to building sites and lanes, 
leaving a total of approximately 18 percent of the 
average farm area that is producing relatively little 
or no income. Further, 82 percent of the average farm 
area provides the necessary income to pay carrying 
charges and taxes on the nonincome producing portions 
of the farm. 


Profitable, Too 


Our studies have shown that in order to maintain 
the farm as a long-time profitable unit most of this 18 
percent now classed as waste must be established and 
kept up in the form of well managed and protected 
woodland. There is but one way to accomplish this— 
the landowner must be shown how the woodiand 
cover may be maintained and at the same time made 
to produce revenue. 

Examples of farm woodlands in which some type of 
management has been practiced and in connection with 
which records of yield in forest products or money are 
available indicate what can usually be accomplished. 


Relatively speaking, the properly managed farm forest 
will yield an annual or periodic income comparable to 
or in greater amount, over a period of time, than that 
obtained from other crops grown on farms in Region 3. 


Retired to Forest 


Under the Service program, the poorest, steepest, 
most eroded soils on farms are those which will be 
retired to forest. Farm forests already existing are, for 
the most part, located on such areas. A study of fuel 
wood, lumber, and fence post prices indicates that, on 
a basis of a yield of one standard cord of wood or 300 
board feet of saw lumber per acre per year in the region, 
the net income to the owner after labor and taxes are 
paid will be from $2 to $6 per acre per year. This net 
income from the woodland will continue so long as it is 
properly managed and protected from fire and grazing. 

A study of a 25-year old black locust plantation 
located near Maysville, Ohio, shows a total money 
yield of $374.25 per acre for fence posts and fuel wood, 
or $14.97 gross per acre per year. Deducting for taxes, 
labor, and carrying charges, it is found that a net return 
of approximately $10 is realized. 

The experience of Harvey Floyd whose farm is near 
Blue Rock in Muskingum County, Ohio, indicates the 
relationship between profitable farm operations and 
woodland. In 1918 Mr. Floyd purchased his farm at 
sheriff sale for $1,500. This farm is typical of southern 
Ohio land in that part of it is bottom land and the 
remainder relatively steep hillside. The only building 
on the farm at the time of purchase was a house in need 
of repairs and improvement. The former operators of 
this farm had starved out as a result of poor land man- 
agement. Mr. Floyd decided that it was a waste of 
time and effort to attempt to cultivate the steep hill- 
side fields. Those fields that had been cleared he 
seeded to pasture, and the others he retired to per- 
manent woods. He concentrated on growing culti- 
vated crops on the level bottom land. Lime, fertilizer, 
and manure were applied to the crop fields and pas- 
ture, with the result that today he is one of the most 
prosperous and successful farmers in his locality. 

Good management and effective land use constitute 
the foundation of Mr. Floyd’s success, but back of this 
highly important phase is his woodland. Even at the 
outset the original woodland on the farm, occupying 
a portion of the steeper hillsides, was put to use. 
Mr. Floyd rented a portable sawmill and from his 
woods cut sufficient lumber to build a barn, a shed, a 
hog pen, and a chicken house necessary to his farm 
business enterprise. The remainder of his lumber was 


sold at a profit to him of $2,000 which more than paid 
his original investment. The actual profit provided 
money for the purchase of lime and fertilizer essential 
to crop production. 

During a period of 24 years, the 75-acre farm woods 
of Ami Pifer in Hancock County, Ohio, yielded from 
the sale of saw logs and fuel wood $11,250, or an aver- 
age of $6.25 per acre per year. Value of fuel wood, 
fence posts, poles, and lumber used on the farm was 
adequate to pay for labor and carrying charges. This 
woods has always been protected from grazing and 
fire, permitting young trees to develop to replace those 
removed in lumbering. 

The intimate relationship down through the years 
of the farm woods to farm business and to good land 
management is illustrated by the John David Groves 
farm near Rome, Ind. Mr. Groves’ ancestors settled 
there in 1807 when the entire land area was covered 
with forest. Sufficient white oak and tulip lumber 
was cut to construct farm buildings. The surplus 
was rolled into piles and burned. Clearing proceeded 
for crop production on the level first and second bot- 
toms. The hill land, amounting to about 200 acres, 
was kept in timber. At present approximately 373 
acres in bottom land is farmed. 

Prior to 1870 no thought of protection or manage- 
ment was given the woodland portion of the Gro ves 
farm. The woods contained a large number of beech 
and oak trees, producers of mast. The grazing of hogs 
and cattle in the woodland was a common practice. 
With the passage of time, however, a constantly de- 
creasing amount of grazing has been permitted in the 
woodland, until today it has been practically elimi- 
nated. 


Building Needs Supplied 


Throughout all these years the necessary lumber, 
posts, and fuel wood required for the development and 
maintainance of the Groves farm has been secured from 
the farm woods. In addition, considerable money has 
been realized from the sale of timber products and 
fuel wood. There are now in use on this farm three 
houses, five barns, and six sheds in the construction of 
which about 225,000 board feet of home-grown lumber 
was used. 

According to Mr. Groves, the net cash value of the 
woodland has amounted to about $5.60 per acre per 
year. In addition to providing cash, the forest fur- 
nished timber and other products, thus enabling 
Groves to meet, promptly unforeseen emergencies 

(Continued on p. 216) 
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A NEW MACHINE FOR SCARIFYING TERRACE 


CHANNELS 
By William A. Weld’ 


SCARIFIER for use in conjunction with regular 
terracing equipment has been designed by the 
engineering staff of the Reedy Fork project in North 
Carolina. This attachment breaks the hard subsoil 
left by the grader blade simultaneously with construc- 
tion of the terrace. 

During the construction of terraces for erosion con 
trol, hard subsoil is often encountered and left exposed. 
This condition is most noticeable in the channel section 
of the terrace where the deepest cuts necessarily are 
made. 


Hard Subsoil Undesirable 


The smooth, hard surface of such soil, comprising a 
strip 8 to 12 feet wide the entire length of the terrace 
channel, is most undesirable for soil and water con- 
servation, as well as for cropping. 

The absorption of run-off water is greatly retarded 
by the impervious condition of the subsoil. It is, 
furthermore, most difficult to establish any type of 
vegetation on that portion of the terrace. Very few 
farmers in the Reedy Fork section have the power or 
equipment to break the subsoil thus left exposed. 

It was to help remedy this situation that the scarifier 
was designed. As shown in the accompanying 
picture, it is mounted as a rigid attachment at the 
rear of the terracing machine. It can be operated 
very conveniently from the grader platform. 


Scarifier Breaks Subsoil 


A feature of this unit is that no additional rounds 
are necessary to accomplish the desired results. By 
merely lowering the scarifier, the subsoil left exposed 
by the grader blade is broken to a depth of 6 to 9 
inches simultaneously with the back-sloping and 
cleaning out of the channel. 

The scarifier makes it possible to establish a growth 
of vegetation over the entire terrace, and the water- 
holding capacity of the terrace is greatly increased. 

This unit has proved helpful also in the construction 
of terrace outlet channels where vegetation is desired. 
By scarifying the channel bottom during the final 
grading operations, a very satisfactory seedbed is 
obtained at surprisingly low cost. 


1 Assistant agricultural engineer, region 2, Soil Conservation Service. 
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Scarifier attached at rear of terracing machine, thus 

enabling one man to operate both. Scarifier block 

elevated by means of lift arms to hold teeth clear of 
ground when not in use. 





Agronomy’s Contribution 
(Continued from p. 200) 

The advantages of deferred and rotation grazing in 
maintaining sufficient feed for drought periods are 
recognized by the farmers in some sections of the 
country. In the mountain valleys of West Virginia 
and western Virginia, for example, it is customary to 
allow Kentucky bluegrass pastures to make a consid- 
erable growth in the spring before stock are allowed 
to graze upon them. This growth of grass is generally 
not consumed until the dry period of the summer, 
usually July or August. This system of deferred 
grazing is one method of producing reserve food. 

Lighter grazing of pastures than has been customary 
during the past is one protection from flood and a re- 
serve against drought. Many of our western ranchers _ 
have learned the value of a reserve stock of feed pro- 
duced during good years and stored in stacks, trench 
silos, and by other means. During the drought last 
summer, some ranchers were feeding oats and other 
feeds produced and stored as far back as 1932. 

The agronomists and range men can contribute to 
both flood control and drought relief by encouraging 
(1) the production and storage of ample feed to relieve 
grazing lands in times of stress; (2) the use of proper 
cultural practices on tilled fields to conserve both soil 
and moisture; (3) the use of cover crops, strip cropping, 
and crop rotation; (4) proper grazing practices on 
permanent pastures and the production of supple- 
mental grazing crops; (5) the use of adapted varieties 
of crops; and the encouragement of a well-rounded 
agronomic program based on proper land use that will 
help maintain the organic matter and the fertility. 





EFFECTS OF THE GREAT DROUGHT ON 
THE PRAIRIES OF IOWA, NEBRASKA, 
AND KANSAS. By J. E. Weaver and F. W. 
Albertson. University of Nebraska. October 1936 


The authors present in detail the results of studies made to deter- 
mine the effects on vegetation of the most severe drought ever 
recorded in the prairies of eastern Nebraska, western Iowa, and 
west-central Kansas—that of 1934. The areas included 30 or more 
tall-grass and mixed prairies. The studies involved careful investi- 
gation as to the relationship between root depth of prairie grasses 
and forbs and their resistance to drying, and also examination of 
soils to determine available water content at various depths 
throughout the drought period. Lists of native grasses that entirely 
or almost entirely disappeared during the drought and native forbs 
that increased in abundance are given. Weeds which spread 
widely in periods of high winds are also listed. 

In the tall-grass prairies it was found that while understory 
plants suffered great losses and in many places were entirely 
destroyed, some of the native grasses made decided increase in 
spread and growth. Wheatgrass (Agropyron smithii) in particular 
became widely established and now thrives in many places where 
the bluestems have died, especially in areas which had been greatly 
disturbed by accumulations of dust. Its vigorous growth during 
early spring months and its migration by long, slender rhizomes 
proved distinct assets for reclamation of land from which basal 
cover had almost or totally disappeared. Important potential 
centers of wheatgrass are now common on upland prairies and 
even more abundant on lower ground. Other native grasses show: 
ing increase as a result of extermination by drought of their taller 
competitors are the buffalo grass (Bulbilis dactyloides), blue grama 
(Bouteloua gracilis), and the 6-weeks fescue (Festuca octoflora). 

In many areas of the tall-grass prairies, weed invasion has become 
a serious problem since the drought. The wild asters, catchfly, and 
many of the bulbous weed plants occur now in great abundance on 
areas which were completely or partially bared by drought and 
dust. Often they are the only plant species surviving over tracts 
of considerable size, giving the land the appearance of a series of 
abandoned farms. 

The mixed prairies studied cover a rolling topography in west- 
central Kansas and border the valley of Big Creek which is a branch 
of the Smoky Hill River. Changes in vegetation cover as a result 
of drought were studied intensively by means of some 160 per- 
manently established quadrats, as well as by observation and esti- 
mates over the whole area. An interesting series of charts included 
in the paper shows changes in vegetation as the result of cover by 
dust, soil moisture loss, and grazing. Extensive data are given to 
show that little bluestem, the dominant type for the mixed prairies, 
suffered great losses even when protected from grazing and especi- 
ally during the later periods of the drought when the reserve water 
in the pockets and crevices of the rocks was exhausted. This grass, 
handicapped by a shallow root system, suffered losses to the extent 
of 90 to 100 percent where it was mixed with short grasses. It was 
replaced to some extent by slender grama, big bluestem, and species 
of Sporobolus, but even at that much of the soil surface was left 
bare. 


Phoebe O’Neall Faris 
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The short-grass cover which was protected from grazing during 
the drought displayed relatively small losses, although many forbs 
were either partially or completely eliminated. This resulted in 
an increase in the numbers of certain native forbs of greater drought 
resistance. In the lowlands, where soil moisture was not generally 
depleted until late in the period of drought, the forb population 
remained practically unchanged. 

In the west-central part of Kansas, where drought conditions were 
most severe, ungrazed prairies lost 85 percent of their basal cover, 
moderately grazed areas 72 percent, and heavily grazed prairies 91 
percent. 





OURBSNATURALS RESOURCES JAND 
THEIR CONSERVATION. Edited by A. E. 
Parkins and J. R. Whitaker. New York and London. 
1936. 


This symposium, considered as a whole, presents a balanced, con- 
crete view of the resources and conservation problems of the United 
States. Each of the 20 authors is a specialist in his particular field, 
and all write in support of the important central idea—that we 
must eliminate waste in the use of our soils, our waters, our forests, 
our metals and fuels, our wildlife, and the human life ana culture of 
our nation. On the assumption that the remedv for waste lies in 
the education of all the people with regard to the genesis and nature 
of resources, the changes which they undergo when utilized, and 
practical methods which can and must be employed to offset dele- 
terious changes, the plan of the book aims toward description of 
conditions as they exist today and as they point to urgent need for 
conservation. 

The book contains a great deal of material of value to the student 
of soil conservation whatever may be his special field of work. The 
long article by Dr. Bennett, Soil Erosion and Its Prevention, in 
particular, points out the many and interdependent processes 
involved in the study of soil-erosion control. He emphasizes also 
the broad field for investigational work in accelerated erosion on the 
several thousand distinct soil types of the United States. ‘None 
too much is known about the mechanical relation of such activities 
as gravitational creep, sliding, fragmentation, granulation, and dis- 
persion to processes and rates of run-off and erosion. The causative 
processes involved with the formation of v-shaped gullies, as dis- 
tinguished from U-shaped gullies or gullies that spread faster later- 
ally than longitudinally, have not been adequately investigated. 
Differential erosion on exposed sections of soil profiles characterized 
by markedly different horizons is a phenomenon that lies rather 
completely outside the knowledge of most specialists. Very little 
is known about the dynamics of rill washing. The baffling contrasts 
revealed in measurements of run-off and erosion from plots occupy- 
ing the same kind of soil, the same degree of slope, ana subjected to 
the same cultural treatments, would seem convincing evidence that 
the mechanics of loading and unloading on the part of thin and thick 
sheets of water flowing across slopes of different cross-sectional 
dimensions is little understood.” 

These special studies, and many others regarding climate and 
vegetation cover, must be carried out—with control of accelerated 
erosion definitely the goal. Tables included in Dr. Bennett’s article 
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show soil and water losses under various crop or cultivation treat- 
ments; effect of forest cover on erosion and run-off, as compared 
with grass; soil and water losses from soil and subsoil of important 
types originally the same; comparison of soil and water losses under 
crop rotations on eight important soils; and effect of length of slope 
on erosion and run-off. 

In discussing the problem of the arid and semiarid lands of the 
West, Ralph H. Brown of the University of Minnesota emphasizes 
the necessity for improvements in irrigation practices to minimize 
water losses through this practice. An accompanying article by 
Shelford and Hanson sets forth recommendations for restoration of 
perennial grass cover and rodent control in the grasslands. 

In an unusual and illuminating article, Reclamation of Wet and 
Overflow Lands, George J. Miller states that “the assumption that 
any wet, swamp, or marsh land is suitable for agriculture when 
drained has led to the undertaking of many unwise drainage 
projects, and consequent disappointment and loss. Some of these 
enterprises should be abandoned and the swamp land utilized for 
more appropriate purposes such as forests, wildlife refuges, or 
marsh hay land * * * Further developments should be based on 
clearly demonstrated need for cropland, public welfare service such 
as maintenance of health and prevention of floods, ample evidence 
that the probable returns from drainage will warrant the invest- 
ment, and careful consideration of the possibility that the wet lands, 
especially swamp lands, may not really be worth more to man if 
left in their natural state.” 

Many other phases of the subject of conservation are treated in 
the book—floods and flood control, wildlife, waterways and water 
power, forests and tree crops, mineral resources, natural resources 
and the manufacturing industry—and the present conservation 
movement in America is set forth as a feld of national endeavor and 
iong-term planning. 

The book contains many illustrations, reference maps, agricul- 
tural data in tabular form, bibliography and index. 


AN OUTLINE OF GENERAL FORESTRY. 
By Joseph 8S. Illick. New York. 1936 


It is gratifying to note that this handbook has been brought up 
to date with new chapters dealing with special forestry activities 
in the general soil-conservation program. With stress laid upon 
the importance of tree plantings on eroding steep slopes, in gullies, 
on stream or road banks, and on depleted lands removed from 
cultivation, the general information concerning the many phases 
of forest maintenance becomes increasingly valuable. 

The handbook is designed primarily for students of forestry, but 
it may also be of service to laymen and untrained forest workers 
engaged in a wide range of forest activities. Of interest are the 
chapters on the general forest situation in the United States today, 
and progress in State and Federal forestry. Within the latter is to 
be found an outline of the principal forestry activities of the Soil 
Conservation Service, including woodlot improvement, reforesta- 
tion for erosion control, nursery operations, seed collections, and 
protection against fire, insects, diseases, and other destructive 
agents. 

The general information concerning production and care of 
forests, equipment, management and utilization of forest products, 
and forest research, is systematically outlined and assembled. For 
the benefit of students of forestry the author has included a section 
dealing with forest education and fields of employment in forestry. 
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GEOGRAPHY, AN INTRODUCTION TO 
HUMAN ECOLOGY. By C. Langdon White 
and George T. Renner. New York and London. 
1936 

A new book on the study of human groups and their relation- 
ships to the earth. The various elements of the natural environ- 
ment are presented, together with a general evaluation of the part 
each plays in human ecology. Beginning with the climatic factor, 
each climatic type is treated with regard to distinguishing charac- 
teristics, regions on the earth’s surface, plant and animal geography, 
distribution of population, and economic, social, and political 
economy. The text contains chapters on soils and their character- 
istics and uses, with sections dealing with the problem of soil 
erosion and depletion and methods of control. 

The book contains over 300 illustrations. 


GOVERNMENT PUBLICATIONS AND 
THEIR USE. By Laurence F. Schmeckebier. 
Washington. 1936. 


A guide to the utilization of Government publications with 
specific descriptions of catalogs and indexes, bibliographies, and 
classifications. Contains information concerning the availability of 
publications dealing with foreign affairs and relations, reports on 
operations of departments and bureaus, organization and personnel, 
and technical subjects. A comprehensive chapter on map collec- 
tions is included Appendix contains a list of the depository 
libraries of the United States. 





Trees for Cash 
(Continued from p. 213) 


such as continually arise in carrying on farm operations. 
Mr. Groves states that it is impossible, for such pur- 
poses, to place a dollar-and-cents value on the farm 
woods. 

A study of the 150-acre woodland on a 200-acre farm 
in the Bedford, Ind., watershed project area indicates 
a possible net return of $8 per acre per year based on 
present growing stock and market prices. The total 
labor earnings for this farm, for 1935 and the preceding 
10 years, amounted to about $242.94 per year. The 
woodland was used only for limited grazing and fuel- 
wood production. 

Under the reorganization plan for this farm, as pre- 
pared by the Soil Conservation Service, 150 acres has 
been set aside as permanent protected woodland. The 
estimated increase in income from better crop and 
pasture-land management on the 150 acres so used 
amounts to about 59 percent. This increase, added to 
that resulting from woodland-management practices, 
indicates a total labor income (in sight) of $1,500 per 
year, or more than five times that secured prior to the 
replanning of this farm by the Service. 
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EDITOR’S NOTE.—This issue of the magazine is something of an 
innovation. It serves to open a window on the broad pano- 
rama of research, without which the work of the Soil Conser- 
vation Service would lack foundation. The Climatic and 
Physiographic Investigations with which it deals constitute 
one of the several important groups of studies conducted by 
the Division of Research. {The major responsibility for the 
planning and assembling of material in this issue devolved upon 
Miss Lois Olson, in charge of the erosion-history unit. {In 
later issues other windows will be opened, further insight 
given into the fundamental programs of the Division. 
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HE Nation has paid heavily during the last 

9 months in relieving the distress and re- 
pairing in small part the damage wrought by a 
major drought and a record-breaking flood. 
Soils are wasting at perilous rates from thousands 
of sloping fields. Duststorms have left disease 
and destruction behind them. Silting of streams 
and reservoirs has become an acute problem. 


EHABILITATION of the land constitutes 
R a vital national cause, the success of which 
calls for the combined effort of agencies con- 
cerned with agriculture, forest industry, educa- 
tion, flood control, and national planning. 
Prompt and effective action is necessary to con- 
serve our soil and water wealth. Accomplish- 
ment of the objective requires that each farm or 
tract needing treatment be managed in the 
interests of a permanent and sustained agricul- 
ture. 


DESEARCH in soil conservation must explore 

the nature, causes, and effects of soil and 
water wastage under necessary agricultural pur- 
suits. It must determine and test fundamental 
and practical means of preventing undue wast- 
age and the feasible restoration of resources 


1 Associate Chief, and Acting Chief of Division of Research, 
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incident to sustained and needful land use. It 
must bring to bear upon the problems involved 
several fields of science and practice, and call 
into cooperation the agencies concerned with 
these special fields. It must plan and carry out, 
in cooperation with State experiment stations 
and other appropriate scientific and technical 
agencies, a program of research in erosion and 
silt control, soil and water conservation, and 
determine their suitability to serve the progres- 
sive needs of agriculture. In fulfilling these 
functions, research must serve the present and 
future needs of the farmers of the Nation, and 
contribute to the sustained use of land and water 
resources by furnishing to field operations of this 
Service and of other agencies tested and reliable 
information. 


COORDINATED attack is the policy of 
the Soil Conservation Service in its field 
operations. So is it equally the policy in its 
research to bring to bear upon the complex 
phenomena of erosion and its control the neces- 
sary fields of science and practice for solutions 
to the multitude of problems which are arising 
in the search for a permanent agriculture on the 
Nation’s farm and pasture lands. 
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Section of Climatic and Physiographic Research 


By C. W. Thornthwaite 


Head of the Section of Climatic and Physiographic 
Research, Division of Research 
GRICULTURAL research is of three types: 
(1) experimental, (2) observational field and 
laboratory investigations, and (3) library and archive 
study. Although controlled experimentation is the 
most familiar type of methodology to agricultural 
research workers, the other types have contributed 
fundamental advances to agricultural knowledge. 
Modern soil science, for example, is a product of 
intelligent observation of the characteristics and dis 
tribution of soils, and methods for control of insect 
pests and crop diseases arise frequently from careful 
field observation. Historical library studies are im- 
portant in all branches of agricultural research. 

All three types of research are employed in the 
Research Division of the Soil Conservation Service. 
The work of the Section of Climatic and Physiographic 
Research, however, involves only the observational 
and library methods. It amplifies and supplements 
the results of controlled experimentation by providing 
an historical perspective and by supplying means for 
the extrapolation from experimental results beyond 
the limited areas within which the experiments are 


conducted. 
Erosion History 


Through research in the history of erosion it will 
be possible in a comparatively short time to assemble 
the results of past experience of individual farmers in 
erosion control and thereby determine the point at 
which experimentation should begin and indicate the 
direction for future research. By so doing some of 
the preliminary stages of experimentation might be 
eliminated and the final results checked against the 
experience of practical farmers. For example, it has 
been found that Bermuda grass, which was introduced 
into Oklahoma during the last decade of the nineteenth 
century, spread rapidly westward and its position as 
an erosion resisting plant seemed firmly established by 
1908. Then came the cold dry years of 1909-10, 
during which Bermuda was killed out throughout 
the entire western half of the State. Recognition of 
this early farmer experience should make unnecessary 
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further planting of Bermuda in the area where it 
proved to be unsuited. Detailed analysis of the 
climatic risks will make it possible to determine the 
limits of practical Bermuda culture not only in Okla- 
homa but also in the neighboring States. Beyond the 
limits thus established further experimentation on 
Bermuda grass for erosion control is useless unless 
hardier varieties can be developed. 

Similarly, in all sections of our country erosion has 
followed closely upon settlement, and in each section 
the more progressive farmers recognized the evil and 
developed farm practices adapted to their individual 
erosion problems. In a recent publication entitled 
“Early Erosion Control Practices in Virginia”, 
(U.S. D. A. Misc. Pub. No. 256, 1937), A. R. Hall 
has shown the large amount of valuable information 
for Virginia, the oldest of the States—information 
extending over a period of more than a century and a 
half. As population moved westward, farmers at 
first practiced those control measures which had 
proved successful somewhere in the East. If these 
failed they were either discarded or modified to meet 
the new conditions, and new bodies of literature on 
the subject developed. For Oklahoma, the youngest 
agricultural State, local farm journals from 1890 to the 
present contain an invaluable source of information 
on erosion control.? Without doubt, similar material 
is available for all parts of the country. Experimenta 
tion is necessarily limited to selected stations and to 
the period of time covered by the work. The experi 
ence of farmers knows no such limits but includes all 
types of climatic conditions to which a region is 
subject and covers a wide range of physical and agricul 
tural conditions and long periods of time. It extends 
beyond the limits of our own country. Types of 
climate are repeated in various parts of the world, and 
all sections of our country now suffering from erosion 
have their foreign counterpart. It is to these selected 
areas that we must look for new erosion-resisting crops, 
and much exploration in this field can be performed 
with little expense through library research. 


1A. R. Hall: The Problem of Soil Erosion in Ante-Bellum Virginia, p. 239 
this issue. 

2 Angus McDonald: Erosion by Wind and Water in Oklahoma, p. 233, this 
issue. 


JHE RESEARCH PROGRAM 





ot the 





Section of Climatic and Physiographic Research 


In some foreign regions soil conditions have been 
maintained under cultivation for long periods of years. 
The means by which this has been accomplished has a 
direct bearing on the erosion-control problem in 
equivalent regions in the United States. Other regions 
have been abandoned because of erosion. Such is the 
case in the Ordos desert of North China, a region with 
a climate similar to that of the northern Great Plains. 
Extensive areas in North Africa and Assyria, which 
once produced abundant crops, have been converted 
into useless waste although the climate has remained 
unchanged. Similar changes are now occurring not 
only in this country but also in other new countries 
such as the Union of South Africa. What were the 
specific causes of such changes in the past and what 
conditions prevailed during the periods of transition? 
Such information is essential for the diagnosis of the 
stage of erosion here and for the development of long 
range plans for erosion control. 


Physiography 


For effective application of the knowledge of erosion 
control gained from past experience and current 
experimentation it is necessary to have a detailed and 
comprehensive understanding of the nature of various 
erosion processes, their effects on different soil types, 
and their varied manifestations under different condi- 
tions of land use. Erosion is a geologic or physio- 
graphic process caused by such natural forces as 
running water, wind, and frost. The importance of 
these forces varies according to geology, farm practices, 
climatic conditions, and other factors. Some soils are 
known to be particularly susceptible to sheet erosion 
and others to gullying. Under proper vegetative cover 
these soils may be completely protected from sheet 
erosion and gullying but may experience gravity move- 
ments of soil masses. 

The nature of erosion is best determined by careful 
observation while it is taking place, for example in 
typical gullies or on washed fields during and after 
rains. It is essential that erosion processes be observed 
in action during rains and melting of snow, during 
freezing and thawing, during dry weather as well as 
wet, in short, under all possible conditions of climate. 
The effect of storms of various intensities differs ac- 


cording to land use, slope, underlying bed rock, soil 
type, and the particular soil horizon exposed to erosion, 
whether topsoil, subsoil, or parent material. 

By field study in selected areas throughout the 
country the relations of erosion hazard to soil and rock 
types and to climatic conditions can be worked out 
and the regional pattern of erosion types can be 
determined. 

A thorough understanding of the mode of develop- 
ment and life history of erosion forms should reduce 
the possibility of applying incorrect and unsatisfactory 
control methods, and should aid in the development of 
a technique of control by strategy rather than by 
force—working with the laws of nature rather than 
against them.® Only with a full knowledge of erosion 
processes and their relation to agriculture can an 
adequate program of control measures be devised. 


Climate 


Prerequisite toa general application of the knowledge 
of erosion processes in relation to soil, rock type, and 
agricultural practices is the detailed analysis of climate. 
Under given geologic conditions the erosion processes 
and effective means for controlling them will be similar 
throughout an entire climatic region. Thus the 
delimitation of climatic rezions is necessary to the 
determination of effective limits of various erosion 
practices. Within a climatic region the hazard from 
water erosion, and consequently the designs for 
erosion-control structures, can be determined only 
through knowledge of the frequency of rains of specific 
intensities. The life-history analysis of rainstorms, 
now in progress, is yielding results of great importance 
concerning the behavior of storms of different types 
and the amount and intensity of rainfall which may 
be expected through the area across which the storm 
passes.* It has been found that there are two distinct 
types of rainstorms, each with characteristic size, 
shape, internal structure, and behavior patterns. The 
first type is of rather short duration (1 to 3 hours), 
covers from 700 to 900 square miles, and has centers 

2 C. F. Stewart Sharpe, “‘Brushing Out” the Banks of Streams, p. 221 this issue; D. 
Hoye Eargle, When is a Gully Stable? p. 225; and H. A. Ireland, Rotation of Gully 
Heads, p. 228. 


4 Leonard B. Corwin, Sampling the Weather at the Oklahoma Climatic Researc 
Center, p. 237, this issue. 
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of high rainfall intensity not infrequently up to rates 
of 5 inches an hour. The second type is of wide areal 
extent (sometimes as much as 400,000 square miles), of 
long duration, is gentle and continuous, and contributes 
a large amount of water. The first type of rainfall is 
most significant in the production of gully and sheet 
erosion as well as occasional local floods. The second 
type is significant in stimulating mass or gravity 
movements of soil, such as slumping and caving of 
gully sides and heads, and is invariably the cause of 
major floods.* Not infrequently in connection with 
the widespread, continuous type of rain, local areas 
will experience for short periods the high intensities 
characteristic of the first type. Of great significance 
is the determination in the field of the relation of the 
various erosion processes to rainfall types. 

Wind erosion has been found to be less a function 
of velocity than of turbulence of the air. In turbulent 
air sometimes oval-shaped areas and sometimes 
channels of high velocity parallel to the wind direc- 
tion develop on the surface. These channels or oval- 
shaped areas seem to explain why some fields may 
suffer greatly from wind erosion and adjoining fields 
may remain practically undamaged, even though soils 
and land use appear to be identical. 

Frost action has a profound influence on a type of 
soil wastage provisionally called mulching. Alternate 
freeze and thaw, and the associated development of 
frost crystals or needles prepares the surface for 
sheet-wash and also directly causes considerable 
downslope movement of the soil. A map of the 
United States showing the annual number of freeze 
and thaw periods tends to show the localization of 
this erosion process.® 


Ecology 


It is recognized that plants are ultimately both the 
most effective and the cheapest method of controlling 
erosion. At the same time, the plant cover affords 
the best means available for diagnosing the degree of 
erosion that has occurred or the stage of recovery. 
For example, in pastures a relative increase in certain 
species of plants is the first indication of overgrazing 

5B. Holzman and K. Clarke-Hafstad, Changes in Atmospheric Circulation 


Result in Floods, to appear in the May issue. 
6 H. Bates Brown, The Slope Factors in Soil Erosioin, p. 240, this issue. 
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and should serve as a danger sign of subsequent 
erosion. Conversely, recovery and stabilization are 
heralded by gradual changes in the plant cover— 
changes which follow definite sequences under 
different soil and climatic conditions. Natural succes- 
sion, for example, will differ at the mouth and head of 
a gully or on the A and B soil horizons. A thorough 
understanding of natural regeneration would in 
many places make possible a “short circuiting” of 
the normal processes of recovery. This principle has 
been successfully applied in other countries and the 
possibility of similar work in this country should be 
investigated. 

Ecological research also includes the mapping of 
plant distribution and the delimitation of vegetation 
zones.’ Because it reflects the interrelation of environ- 
mental factors, each vegetation zone will throughout 
its extent have essentially similar problems of erosion 
and erosion control. Consequently, such zonation 
will provide a basis for wider application of results 
obtained by experiment stations. Ecology is no longer 
a purely academic study but one of the most practical 
tools which can be applied in the rebuilding of eroded 
soils. 

Although erosion on farm lands is induced by man 
and of a vastly accelerated type, nature has supplied 
means of control even for the most malignant forms. 
It remains for us to discover what nature has provided. 
Sometimes this involves the manipulation of the very 
forces which produced the erosion. When enough is 
known about the processes of gully formation the same 
water which caused the gully may be used to fill it up 
and stabilize it. Plants exist which will grow in vir- 
tually all types of environment. Even on the moving 
sand dunes of the North Pacific coast, Holland or 
European beach grass will thrive. It may be covered 
to depths of over 20 inches with blowing sand with- 
out killing. But as soon as the sand ceases to be mobile 
and begins to accumulate organic matter, Holland grass 
dies out and is succeeded by other species. This means 
that new species of plants must be discovered to meet 
each of the progressive stages of recovery not only on 

(Continued on p. 236) 


7J. E. Englemann, Ecologic Relationships in the Oklahoma Climatic Research 
Center , p. 235, this issue. 





By C.F Stewart Sharpe’ 


Cutting of brush and trees 
from this segment has left 
a broad, clear flood chan- 
nel which rushes the waters 
to the sea. North Tyger 
River, in flood, near cross- 
ing of Reidville-Spartan- 
burg highway. 


Same site as above during 

normal river stage, show- 

ing brushed-out flood 

channel and stumps of 20- 

to 30-year-old trees. Other 

trees cut nearby were over 
60 years of age. 


PANS many of the creeks and smaller rivers of 
the country one may see today denuded banks 
bearing fresh scars of the ax, brush hook, and fire. 
Such are the signs of local “drainage” and “‘mosquito- 
control” projects on which vast sums are being ex- 
pended to speed the removal of flood waters by clearing 
or “brushing out” the flood channels. The effects of 
such clearing are much more intricate than is generally 
realized and should be given full consideration before 
this work is carried further. Temporary improvement 
of flood conditions and sanitation may be attained in 
the areas treated but what of the people, lands, and 
cities downstream? How much will floods on the 





1 Assistant Soil Conservationist, Section of Climatic and Physiographic Research. 





major rivers be increased by rushing the water down 


the tributaries? Trees cut along some of the streams 
cannot be replaced for 50 years and by that time 


what will erosion have done to the banks; how much 
sand will have been deposited on arable lands farther 
down the river? Potential destruction of valuable 
bottom lands makes this practice of brushing out 
demand investigation and observation by the Soil 
Conservation Service. 

The behavior of a stream heavily loaded with sand 
and silt differs greatly from that of a flume carrying 
clear water and any upsetting of the delicate balance 
of the stream mechanism will be reflected by compensa- 
tory changes, often of a serious nature, both above and 
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Sand flats on bottom lands along a creek which has 

been partially brushed out. During flood stage the 

entire flat at the right is inundated. Fair Forest 
Creek, 61/2 miles southeast of Spartanburg, S. C. 





Due to thick vegetation along the banks, flood waters 

on this small river move rapidly only in the normal 

channel. North Tyger River, in flood, 8 miles west 
of Spartanburg, S. C. 





This valley, as described by the author, was formerly 
good farm land, but lateral swinging of the stream 
after the farmer cleared its banks of brush and trees, 
36 years ago, made it suitable only for pasture and 
timber. Seven miles southeast of Spartanburg, S. C. 


Pape 


below. It is therefore important that projects in- 
volving alteration of natural conditions along a stream 
be considered throughly from all points of view and 
be planned with regard to their effect on the entire 
drainage instead of on a small artificial unit such as a 
county, township, or individual farm. 


A Farmer’s Experiment 


Some 36 years ago a farmer in the eastern part of 
Spartanburg County, S. C., decided that the land 
bordering a small stream flowing through his property 
would be improved if there were fewer trees along 
the banks to shade his crops and interfere with culti- 
vation. The walls of the valley sloped in a gentle 
V-shaped profile and the stream flowed on a narrow 
valley flat, part of which was used for garden crops. 
The energetic farmer removed the brush and all but 
a few of the trees from along the stream but, unfor- 
tunately for him, cutting of the vegetation weakened 
the stream’s banks. Caving and scouring followed 
and soon great bends and meanders were eating their 
way into his fields. Smooth slopes that once bordered 
the stream were cut away leaving cliffs 20 feet high 
and sand-covered flats. 

Widening of the stream’s floodplain reduced the 
length of gullies and rills which drained the valley 
slopes and the general steepening of gradients resulted 
in deeper cutting of gullies into the hillside. The 
slopes of this little valley are now so dissected that they 
are suitable only for pasture and the excessive depth 
of the gullies makes the area hazardous for even that 
use. Accelerated stream erosion on this one farm 
has meant greater flooding and deposition of sand and 
silt on the lands farther down the valley. The owner 
fully realizes the mistake that was made and is quite 
ready to tell you, should you inquire, that brushing 
out the banks of his stream had been “a very poor 
idea!” 


Many Local Projects 


This story will be repeated on many other streams if 
local programs of brushing out continue. Most com- 
munity drainage projects are on a somewhat larger scale 
and involve stretches miles in length—often the extent 
of the stream within a single county. A typical 
stream treated in this work is 20 to 40 feet wide, 3 to 
10 feet deep, muddy, and flows in a rather broad valley 
with a narrow discontinuous flood plain. Weeds, 
shrubs, seedlings, and full-grown trees line its course. 
Cultivated fields and pasture lands lie along the mar- 
gins of the flood plain and extend up the valley sides. 


During high water the valley bottom is heavily 
inundated causing damage to crops, roads, bridges, 
and other valley-bottom structures. In order to 
reduce flood crests, by passing water on downstream 
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more rapidly, bushes and trees are cut from the stream 
banks and from a belt 25 to 40 feet wide on both sides 
of the normal channel. The cuttings are burned or 
carried away leaving the ground practically bare. If 
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(A) Upstream segment.—Removal of vegetation along stream in 

segment (B) may cause accelerated downcutting of channel ex- 

tending up into headwaters and tributaries, resulting in general 

steepening of slopes and increased rilling, sheet erosion, and soil 
creep. 


(B) Brushed-out segment.—Removal of vegetation from stream 
banks allows more rapid drainage of flood waters, reducing crest 
heights and duration of floods but causing accelerated erosion of 
bottom lands due to increased lateral migration of stream associ- 
ated with greater undercutting, slumping, and caving of banks; 
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Natural condition. 





increased velocity during floods; increased scour and soil removal 
on bottom lands resulting in larger sand and silt load. 


(C) Downstream segment.—More rapid receipt of flood waters 

from upstream produces higher crest stages, increased bank ero- 

sion of normal channel, and increased sanding of bottom lands 
due to retardation of currents by vegetation in flood channel. 


(D) Mouth.—Increased sediment load from upstream causes 
greater deposition in deltas, bars, and spits, obstructing naviga- 
tion and flood channels and gradually filling reservoirs and lakes. 


=e 


Increased downcutting of channel may result from brushing out 
of segment (B). 
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Natural condition. 





Stream channel widened by bank erosion and made more shallow 
by silting and sanding. 
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Flood channel cleared by cutting out of brush. 





Bottom lands badly eroded by lateral migration of normal stream 
channel which is now cutting into valley side. 





C. 







Relative flood crests before (solid line) 
clearing and after (dotted line) clearing of 
segment (B). 


Increased bank erosion along normal stream channel 
accompanied by increased deposition of sand and silt 
on bottom lands after clearing out of segment (B). 
Sand is deposited closest to stream and nearest to 
segment (B); silt farther downstream and away from 
normal channel. 





Reservoir. 


D. 


Dam. 
jes 


1. Before clearing of segment (B)—small delta, large water-storage 
capacity. 


Reservoir. 


Dam. 


2. After clearing of segment (B)—larger delta, water-storage space 
filling more rapidly by increased sand and silt deposition. 
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the roots on the cleared area decay before additional 
growths have time to develop, marked changes in the 
channel are likely to occur. In any case the removal 
of obstructing vegetation from the flood channel will 
subject it to greater scour and correlated changes on 
other parts of the drainage are likely to follow. The 
general result will be an increase in the activity of the 
soil-erosion processes. 


Increased Channel Erosion 


In the cleared, or brushed-out, segment of the valley 
the absence of vegetative obstructions allows more 
rapid drainage of flood waters with resulting lower 
flood crests and shorter duration of high water. The 
advocates of “brushing out” claim that there would 
be less opportunity for breeding of mosquitoes and 
other pests, so malaria would be less common. In the 
long run, however, the effect would be negligible. 
In the absence of systematic patrol and oiling the 
numerous stagnant pools which would remain in the 
flood plain would themselves serve as breeding grounds 
for mosquitoes. In addition, clearing out of soil 
binding vegetation facilitates scouring, slumping, and 
caving, and the stream tends to migrate sideward 
endangering large areas of bottom lands. Higher ve- 
locity due to freer movement of floods enables the 
waters to carry a greater sediment load, providing 
more and better tools for abrasion. Due to brushing 
out of the flood channel, there is usually less concen- 
tration of flood scour in the normal stream bed. Bank 
erosion tends to increase the width of the normal 
channel, thereby allowing it to carry the same flow 
with less depth. The resulting aggradation in the 
channel leaves only shallow banks which are easily 
overtopped by flood waters. More frequent flooding 
of bottom lands follows. 

The more rapid drainage of flood waters from the 
brushed-out portion of the stream may in other cases 
cause increased scour and deepening of the flood 
channel. If this deepening is propagated upstream 
and into the tributaries above, the brushed-out area 
slopes will be steepened and increased rilling, sheet 
erosion, and soil creep will result. 

Downstream from the brushed-out area flood condi- 
tions will be worse than before. Flood waters which 
have been speeded through the cleared stretch up- 
stream are here retarded by vegetation on the stream 
banks and bottom lands, causing floods to build up 
more rapidly and reach higher crests. Increased head 
tends toward increased velocity where flood currents 
are concentrated along the normal stream channel and 
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erosion of banks is accelerated. Outside of the 
normal channel, however, the flood waters move but 
slowly. Most of their transporting power is lost and 
much of the silt and sand carried down from the 
brushed-out area is dropped. Silt deposition may not 
be detrimental to agriculture, but sand accumulation is 
responsible for the destruction of extensive areas of 
valuable bottom land. 

At the mouth of the stream its flood waters and the 
remainder of its transported load are poured into a 
larger river or body of standing water. Here again 
the effects of the brushing out are felt. If the flood 
crests of the tributaries are synchronized a major 
flood is produced on the trunk stream. If, on the 
other hand, only one tributary is in flood its trans- 
ported load tends to be deposited at the juncture with 
the more sluggish main river. The sediment reduces 
the flood capacity of the major stream, obstructs navi- 
gation channels, and makes the water less fit for indus- 
trial or sanitary uses. In lakes and reservoirs it accel- 
erates delta building and general silting, which may 
seriously curtail or eliminate storage capacity for power 
or water-supply purposes, as has been shown by the 
Section of Hydrodynamic Research of the Soil Con- 
servation Service. 


Careful Planning Needed 


These various effects indicate how human interfer- 
ence with the normal regimen of a river may produce 
many unlooked-for and serious results. (See “Little 
Waters”, p. 27 and 39.) Local alteration of a river 
channel affects areas far removed from the locality in 
which the change is made. For this reason it is 
highly unwise that any program for the control of a 
through-flowing river should be restricted to a single 
county or other small arbitrary unit. Plans should 
include the entire watershed and should consider also 
the major drainage to which the project is tributary. 
Only by the most careful consideration of competently 
trained experts can the full consequences of such river- 
control measures be foreseen. There have been innu- 
merable cases of streams getting out of hand due to 
illadvised control measures with resulting serious 
losses to agricultural land. It is therefore of vital 
interest to the Soil Conservation Service to forestall 
such expensive blunders. 


NOTE.—Climatic maps in this issue were com- 
piled and drafted by J. C. Owen, assistant soil 


conservationist, Division of Climatic and 
Physiographic Research. 





sh 


A ‘‘knick’’ about 9 feet high, advancing headward 
into a partially stabilized gully in Fairfield County, 
Sac: 


N MANY of the older agricultural regions of 

eastern United States there are hillsides, now 
covered with a thick second growth of forest vegeta- 
tion, which were once riddled with active gullies. 
While such gullies bear witness of destructive agri- 
cultural practices of the past, their activity has ceased 
and they are commonly regarded as stable. Without 
the interference of man, they might remain stable but, 
if the natural drainage is altered or if the run-off of 
adjacent fields is increased by the removal of the 
absorbent topsoil, the activity may be resumed and a 
new cycle of erosion introduced. 


Gullying Resumed 


Many of the gullies, once healed, have resumed their 
latent activity and are again cutting both headwards 
and downwards. The vegetation is being removed 
and the slope of the gully walls is becoming steeper. 
This is especially characteristic in regions where resis- 
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tant bed rock does not immediately underlie the sur- 
face. Those who would heal gullies artificially—by 
building check dams or by sloping the gully walls and 
then planting to vegetation—should first understand 
those forces which initiate renewed gully cutting. 

About 1802 Playfair of the University of Edinburgh 
stated the law that all streams join at accordant levels. 
The corollary of this principle is also true: when the 
trunk stream becomes lowered all tributary streams 
tend to adjust themselves to that level. This prin 
ciple applies not only to major drainage systems but 
also to the more minute features of the landscape, 
whether they be gully systems, terrace drains, or rills 
in sheetwashed fields. 


The Knickpoint 


Detailed mapping and continued observations of 
gullies in Spartanburg County, S. C., have shown 
that Playfair’s law and its corollary are amply illus- 
trated by the downward cutting and headward ad- 


1 Assistant Soil Conservationist (Physiographic Research), Section of Climate 
and Physiographic Research, 
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vancement of gullies and by the initiation of new cycles 
of erosion when the levels of the master streams are 
lowered. As the lowering proceeds, the tributaries 
cut faster to keep pace with it. A steepening of the 
gradient near the mouth of the gully results. This 
migrates upstream as either a rapid or a fall. Such a 
step moving up a stream profile is known in the geo- 
logical literature as a “knick” or ““knickpoint.” 

If layers of unequal resistance to erosion exist in the 
soil or parent material, or if a mat of roots covers the 
channel of the gully, the “knick” is usually vertical or 
overhanging. In these cases the more resistant soil, 
rock, or vegetable matter holds up the top of the step 
and a cave may develop in the less resistant material 
beneath. The headward advancement of this step, as 
erosion continues, is accomplished chiefly by repeated 
breaking off of the lip and the caving in of the sod and 
trees when the old gully floor is undermined. If the 
material is homogeneous, or if little vegetation is 
present to toughen the gully floor, the “knick”’ is 
likely to be less abrupt or even a series of small steps. 


How Base Level Is Lowered 


The downcutting of a master stream or of one of 
the tributaries may be caused by an increase in volume 
of water flowing through it. This may be due to the 
rearrangment of the natural drainage by terracing or 
road drains, the breaking over of former terraces, or 
the removal of the absorbent topsoil from adjacent 
agricultural lands. If an “erosion pavement’? has 
developed as a result of sheetwash on lands with a 
tight or stony subsoil, the run-off is particularly rapid. 

The lowering of the base level may also be caused 
by forces originating downstream. The clearing of 
valley lands below the gully system increases abrasion 
by the stream. It may then cut through a resistant 
channel floor to undermine it by sapping and caving 
of the weaker material beneath. Field observations 
indicate that this is one of the most frequent causes of 
renewed gully cutting. 


The Knick Advances 


Two conspicuous illustrations of the conditions 
accompanying the destruction of all the stabilized 
features of gullies have been studied and mapped in 
Spartanburg County, 5. C. Ina gully on the farm of 
Fletcher Layton, 11 miles south of Spartanburg, a 
“knick” or step, now about 4 feet high, is advancing 
headward rapidly and in the process is clearing out 

2See W. C. Lowdermilk, Agricultural Land-Use and Flood Control, occas. 


publications of the A. A. A. S., no. 3, October 1936, fig. 14, p. 26. 
3 See C.F.S. Sharpe, “‘Brushing-out” the Banks of Streams, p. 221 
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trees as much as 33 years old and 10 inches in diameter. 
During the heavy rains of October 16 and 17, 1936, 
the “‘knick”” advanced about 10 feet headward. In 
the area below, the average width increased from 
15 to about 25 feet, causing the banks of the gully to 
cave in and uprooting many trees. The run-off from 
each successive storm drains through the gully, sweeps 
out the material which has caved into it, and advances 
the “knick” farther into the stabilized area. 

Available evidence indicates that the cause of the 
rapid deepening of this gully is an increased flow of 
water into one tributary of the gully system. On the 
catchment basin of that tributary almost all of the top- 
soil has been removed, and during rains the water flows 
over a resistant clayey subsoil. In addition, several 
terraces have broken, which has increased the drainage 
area considerably. The increased runoff of the 
tributary has deepened the main gully below the 
junction and has produced a sharp “knick” which is 
migrating up the main gully channel. 


Additional Water Accelerates Cutting 


The second example occurs on a farm 3 miles south- 
east of Spartanburg. An extensive gully system in 
this neighborhood remained stable from about 1880 
until some 15 years ago. Shortly thereafter more 
water was added to one of the tributary channels 
through a highway ditch and a terrace outlet. This 
channel has now cut downward 10 or 12 feet into the 
friable, parent soil-material and has caused “knicks” 
to progress up all of the other tributaries. Accel- 
erated cutting has so deepened the active tributary 
channel that it has now become the master stream 
and the original master stream is but its tributary, 
flowing at a level about 7 feet above the other and 
emptying into it over a series of waterfalls and cas- 


cades. 
Watershed Must Be Protected 


It is evident that the “stability” of a gully may be 
described more accurately as “dormancy.” To prevent 
rejuvenation or the renewal of excessive cutting, the 
watershed of the gully must be protected. This may 
be accomplished by cultivation practices designed to 
prevent excessive runoff, by revegetation, or by 
building up the organic content of the soil. The 
valley below must also be protected in order to 
prevent the stream from lowering its present base 
level. An increase in the water supply in any part of 
the drainage system beyond its normal capacity is 
therefore a potential source of danger. 

(Concluded on opposite page) 














A gully 3 miles southeast of Spartanburg, S. C., re- 

cently redeepened about 12 feet below its former sta- 

bilized level. The dead tree is a remnant of the thick 
growth which formerly covered the gully bottoms. 


(Concluded from preceding page) 


Therefore, in answer to the question “When is a 
gully stable?”’, one may say that a gully is stable, not 
when the walls and head have ceased advancing, nor 
when the channel of the gully has ceased cutting 
downward and is filled with growing vegetation, but 
only when all precautions have been taken to prevent 
renewed cutting and the consequent introduction of 
a new cycle of erosion. 


(Page 227) 


Tree roots retard the advance of a ‘‘knick’’ ina gully 
bottom by forming a protecting mat over the friable 
soil material. 


‘‘Erosion pavement’’ increases run-off and acceler- 
ates the down-cutting of streams below. A large, 
deep gully has formed below this shallow one because 


of increased 1+un-off. 





The pictures immediately above and below show how 

the clearing of vegetation in valley lands may cause 

serious stream erosion, causing ‘‘knicks’’ to progress 

up older gullies, as on this farm 8 miles south of 
Spartanburg, S. C. 








ROTATION OF GULLY HEADS 


A New Conservation Practice for Gully Control’ 
By  bieeAre eelatica 


HE CHIEF objective in gully prevention and con- 

trol is to conduct surface water to lower levels 
in such a manner that soil is not removed. Ideally 
this would involve the prevention of any concentra- 
tion of water on any part of the surface. Practically, 
water concentration cannot be prevented where 
terraces and artificial drainage channels are used in 
erosion control. In certain situations, where gullies 
already exist, they may be stabilized by directing the 
surface run-off successively into several different heads, 
creating new heads if they are not already available. 


A Simple Control Measure 


HE gully on the farm of R. H. Barry near Moore, 
Spartanburg County, S. C., is an excellent 
illustration of the way in which an intelligent farmer 
has successfully tackled the problem of erosion through 
“rotation of gully heads.” A wooded valley in 
Appling soil, headed by a spring, was converted into 
a headward-cutting gully (designated as “Head A”) 
as a result of erosion induced by cultivation. By 1917 
gullying had become serious and the owner diverted 
the water away from the cutting head by means of a 
1 The thesis presented in this paper was developed in conjunction with Dr. 


Maurice Donnelly in November 1936. 
2 Associate soil conservationist (Physiographic Research). 





Old Valley About 1895 Cutting Of Head “A” Prior To 1917 
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Diversion Of Water 1917 


terrace to enter the main channel about 150 feet 
farther down. The new channel outlet was unpro- 
tected and the water started a new gully head (Head B) 
which migrated headward along the terrace channel. 
The older gully was set out to briars, climbing rose, 
and honeysuckle, and rubbish was thrown into the 
head. Assisted by caving of bermuda sod, the walls 
and head began to stabilize themselves. 

In 1933 Head B had been cut to about the same 
length as Head A and was considered a hazard. In 
the interval of 16 years Head A had become so well 
stabilized that the farmer decided to plow out one 
side of the terrace leading to Head B, block the terrace 
drain, and divert the water back into Head A. Head 
B is now beginning to be stabilized by saplings, briars, 
and rose cuttings, and the walls are caving so that they 
will eventually form a slope on which vegetation can 
be established. Head A is showing slight effects from 
the new irritation but, by the time it gets to a hazardous 
stage, it is expected that Head B will be sufficiently 
stable to receive again the water which may be turned 
back into it. 

In addition to the protection afforded by the rotation 
of heads, most of the fields draining into the gully are 
well protected by lespedeza alternated in broad strips 
with wheat. Where cotton is grown, an inter-row of 





Divers ion Te 
Of Water Back 
To Head "A" 1933 


Cutting Of Head "B" Prior To 1933 





Alternate gully heads on a South Carolina farm. Head ‘‘A’’ at left is well vegetated and now receives the 

run-off from the farm, while head ‘‘B”’ at right is given time to grow protective vines and grasses. The gully 

head is surrounded by a pasture of Bermuda grass with cotton beyond the fence at the left and wheat after 
lespedeza in the field beyond the house. 


oats is used as a winter cover. The whole farm has 
gentle slopes, the maximum not over 10 percent except 
in the old timbered valley through which the gully 
drains. Immediately adjacent to the gully isa Bermuda 
grass pasture, extending 100 to 200 feet back from the 
rim, which is quite effective in reducing and distribut- 
ing the run-off from the cultivated fields. 


Of Wide Application 


PROPOSED procedure for the application of the 

principle of rotation of gully heads to other 
areas might be as follows: If a multiple-head gully is 
surrounded by cultivated fields with terraces draining 
into the gully, all of the water from the major gully 
heads might be diverted into one or two of the less 
active or partially stabilized heads, now receiving 
very little run-off. Appropriate vegetation could then 
be started in the heads from which the water had 
been diverted. When the new drainage heads begin 
to show signs of excessive cutting the water could be 
returned to the original heads, which in the meantime 
had become sufficiently well stabilized to handle the 
run-off. Temporary structures might be employed at 
first in order to allow some of the treated heads to gain 
a good cover of vegetation. Later, when the vegeta- 





tion in any of the drainage heads begins to fail, the 
water could be diverted to another head where the 
vegetation was well established. A strip of land 
adjacent to the gully should be planted to bermuda 
grass, lespedeza, or other suitable cover to disperse 
the run-off as much as possible before it entered the 
gully. A procedure such as this would permit the 
utilization of the principle of rotation of heads as a 
regular part of the farm management. 

It is conceivable that the water might be diverted 
from all heads and drained over some intermediate 
point on the rim. This would develop a new head 
but as the area between tributary gullies is not likely 
to be utilized agriculturally, the use of the new head 
would allow all of those formerly active to become 
vegetated until one or more could carry the surplus 
water without serious erosion. If such a new head 
on the rim were not allowed to work back farther than 
those being treated, no additional land would need 
to be abandoned to the gully area. And after the 
initial period of revegetation it is probable that no 
new gully heads would be required. If no additional 
agricultural land were damaged by the establishing of 


(Continued on p. 244) 
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haloes MENACE has only one connota- 
tion to the average man, familiar as he is with 
the accidents and fatalities incident to trafic. But the 
term could legitimately be applied to the serious and 
widespread loss of soil which has been incident to 
highway construction and maintenance in many parts 
of the United States. Because the condition is not 
universal, while improper management of farmlands is 
more nearly so, the loss and destruction of agricultural 
soil through erosion is, as a rule, tacitly if not openly 
laid to the farm operator. Seldom are the authorities 
in charge of highway operations called to the bar of 
public opinion in this matter, particularly since there 
has been a marked improvement in the design of 
great arterial highways during the past decade. 


CTUALLY these arteries, in the average county, 
form but a small fraction of the total highway 
system. Assuming a county to be 40 miles square, 
crossed by two arterial routes, these will total 80 to 
110 miles in length, as against about 3,000 miles of 
so-called “county laterals’; in other words a linear 
ratio of about 1 to 30 or 40. The former enjoy the 
supervision of well-organized Federal and State high 
way departments, often working together; the latter 
are dependent upon the attention they receive from 
county or township authorities, aided by county engi- 
neers who are often burdened with many other duties 
and who may not have the special training required 
for modern road maintenance. 


REQUENTLY these county laterals are doctored 

by local citizens working out their poll tax, often 
using powerful machinery, and commonly left pretty 
much to their own judgment. 


N many parts of the United States, particularly 

where there is an abundance of natural vegetation 

and little topographic relief, the consequences may not 
(Continued on p.232.) 


Nore.—This article was prepared from materials supplied by Charles C. Smith 
and O. W. Hunn while temporarily employed by the Section of Climatic and 
Physiographic Research, 





1. Sharp ditches tend to cut laterally and verticy, 


2. Sharp V-shaped ditches are the ideal of the aver 
grading crew. | 
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6. Effects of many 1 
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Collaborator of the Soil Conservation 
Service. Professor of Botany, University 
of Oklahoma. 
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5, In the loess areas of Mississippi, highways have 


a dropped in some cdses ds much as 30 feet below the 
] surrounding terrain. 5. In one county of Oklahoma the average county 
lateral has sunk 2 feet since settlement. 


4. Ten gullies to the mile is the average in one county 
on its lateral roads. 





wggest placer mining. 7. Broad, flat ditches covered with vegetation pre- 
| vent cutting. 
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be serious. In northern Indiana and Ohio, for exam- 
ple, there are many roads which have been in contin- 
uous use for over a century without suffering much 
change of level or giving rise to serious erosion. The 
other extreme is to be found in the loess areas of 
Mississippi where highways have dropped in some 
cases as much as 30 feet below the surrounding terrain, 
the walls, because of the curious vertical structure of 
loess, often remaining nearly vertical, except where 
slumping and gullying have developed, as they fre- 
quently do. 


N one county of Oklahoma, for example, O. W. 

Hunn and Charles C. Smith have recently found 
that in the 40 years since settlement, the average 
county lateral has dropped about 2 feet, and is respon- 
sible for about 10 gullies to the mile. Similar condi- 
tions exist in adjoining counties. The tonnage of soil 
which has been thus lost is appalling. 


N the other hand, in comparable areas of Texas, 

a much older State, the damage may be con- 
siderably less. According to Hunn, this may be due 
to the fact that the roadways of Texas are based upon 
early trails, and hence upon topography. However, 
there are many examples of excellent highway drainage 
practices being employed in the State. The Oklahoma 
roads, on the other hand, are based upon the rectangu- 
lar system of congressional townships and sections 
inaugurated in 1786, and subsequently employed, so 
far as possible, wherever new United States lands were 
opened to settlement. 


HE development of this grid of section line roads, 

regardless of the course of topography, has had 
the effect of superposing upon the original drainage 
system an entirely new pattern. The removal of 
vegetation is in itself sufficient to establish a pathway 
for water; and where rainfall is inadequate to restore 
a vegetative cover promptly it is the more likely to 
be severe when it does occur. Moreover, the higher 
temperatures of the Southern States, favoring, as 
they seem to, the production of colloidal soil material 
through chemical weathering, are in themselves 
probably conducive to rapid erosion even where rain- 
fall is favorable to quick revegetation. Thus, the 
contributory part played by roads in gully erosion is 
to be expected in the grassland States and in the 
Southern States generally, except where, as in parts of 
Texas, it has been checked by other factors. 
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T must be noted, however, that under some con- 

ditions any kind of roadway, whether based upon 
old trails or a grid system, is a potential erosion 
menace. This is true in the southern Piedmont area, 
whose highways originated without reference to the 
congressional township plan. 


N practice, the first effect of altered drainage thrown 

into a new road is to roughen it by developing chan- 
nels. This calls for reworking of the surface, of course. 
But with the powerful grading machinery now avail- 
able, effort is not confined to smoothing the furrowed 
surface. Sharp ditches are cut at the sides, on the 
theory that they will get water off the surface as soon 
as possible. But any physiographer recognized a 
V-trench as a youthful drainage line, automatically 
inviting rapid cutting, both vertical and lateral. This 
in fact, is precisely what occurs in the majority of 
cases. Field observations made by Hunn and Smith, 
and by others as well indicate that where the ditches 
are relatively flat, and particularly where their 
vegetative cover is not disturbed, such cutting is 
reduced to a minimum. 


less widespread, is the improper placement 

and design of culverts. Frequently these con- 
centrate the flow and give it a drop which causes 
rapid cutting. In the worst cases the effect suggestss 
placer mining. 


Oj as serious in its consequences, although 


T is not to be inferred from the preceding paragraphs 
that the problem is merely one of ordinary engi 
neering technique. In the last analysis it is part of 
the broad general problem of adapting the landscape 
to a modern civilization. Fundamentally this is an 
ecological problem, and a very difficult, not to say 
challenging one. Needs and relative values must be 
determined, and a working balance established between 
man and his environment so that the present destruc- 
tion of capital wealth can be stopped. In detail the 
problem is also one of ecology. The creation and 
maintenance of a suitable plant cover which will 
minimize erosion and yet not impede necessary 
drainage calls for as intelligent understanding of 
vegetation and plant succession. 


ECOMMENDATIONS for remedy will appear 

in forthcoming reports. In the meantime it has 

been found easy to interest chambers of commerce in 
(Continued on p. 243) 
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Grddually local drifting merged into the greater 
problem of dust and sand storms. 


HE RUSH of settlers to Oklahoma, which con- 

tinued from the first opening in 1889 to the last 
in 1906, resulted in a rapid destruction of the native 
vegetation. Under natural conditions eastern Okla- 
homa was predominantly forest, while the west was 
grassland. Between these was a transition zone in 
which the boundaries of the two are shifting and ill- 
defined. Almost immediately after the removal of 
the vegetation, erosion in Oklahoma became critical. 
The gradual pecking by drops of water upon the 
cultivated soil, the local shifting of the sands by the 
wind, passed unnoticed in the beginning. Yet each 
segment of land presented in miniature a picture of 
the entire area at a later date and a warning of what 
may be expected after a period of exploitation. 





! Formerly Assistant Soil Conservationist (Erosion History), Section of Climatic 
and Physiographic Research. 


BY 
ANGUS 
MC DONALD - 


Water erosion, in particular, escaped notice. The 
land was gradually whittled away; the changes, 
imperceptible at first, were discovered too late or 
ignored as unimportant. Even when erosion had 
reached a point where it could no longer be ignored, 
it did not receive the consideration that it merited. 
Land was still plentiful and when the soil from a 
hillside was washed away, the farmer cleared more 
land in the bottom or upland and abandoned his first 
field. 
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Erosion appeared first in those areas which were 
put into cultivation earliest. Old Oklahoma was 
opened in 1889 and the Cherokee Outlet in 1893. 
Large parts of this area, especially in the east, were 
planted in wheat and corn. These regions were 
naturally the most attractive to the immigrants from 
humid lands, especially to those who had experienced 
disaster in the semiarid sections of Kansas and other 
States during the drought of the early nineties. 

The Panhandle and western tier of counties were 
shielded from exploitation for a few years because of 
isolation and aridity. The rancher clung on as long as 
possible and, although dominated entirely by self 
interest, convinced many that extreme western Okla- 
homa was not suitable to farming. But the fate of the 
extreme west was only delayed. As the more desirable 
portions were occupied, the homesteader pushed into 
the remaining territory. The settlement of the south- 
west (with the exception of Greer County, which had 
been settled earlier as a part of Texas) began with its 
opening in 1901. The years which remained before 
statehood witnessed the destruction of the free range. 
The rancher had come sharply into conflict with the 
farmer as each new area was opened. The result was 
always victory for the farmer and finally in 1906 the 
“Big Pasture” was opened and the range was no more. 
Not only were the newly plowed lands susceptible to 
erosion, but as the range became successively smaller, 
and overgrazing resulted. 


Soil Blowing Begins 


Although farms in the sandy areas suffered from 
water erosion at certain periods of the year due to the 
spasmodic rainfall, the problem of wind erosion with 
its more spectacular aspects, was readily noticed by 
those who occupied the land. Drifting of the soil, 
especially when it destroyed young plants, could not 
be ignored, and the unpleasant effects of sand and dust, 
rendered the farmers more alert to the problem. 

Farmers in the west had long been familiar with dust 
storms by the time they first made their appearance in 
Oklahoma. Reference to sand and dust storms during 
unusually dry years are numerous in the files of farm 
papers. They were not usually localized and it is 
probable that the storms of Oklahoma during the early 
nineties had their inception in Kansas and farther north 
since they did not always coincide with unusually dry 
local conditions. 

In its early stages sand drifting is quite distinct from 
sandstorms, although both are caused by lack of mois- 
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ture, and the remedy for both lies in proper use of the 
soil. At first drifting was purely local and in conse- 
quence farmers at first tried to solve the problem 
locally. Their methods were varied, often complex, 
and based solely upon individual experience. But as 
the drifting became more widespread the problem 
became too large for individual concern. A farmer 
who had effectively practiced methods for controlling 
blowing found his crops buried in a sea of dust from 
neighboring fields. Almost imperceptibly local drift- 
ing merged into the greater problem of dust and sand 
storms. 
Trial and Error 


The erosion control practices employed by the more 
progressive farmers were based on their own experience 
and since most of this experience had been acquired in 
the more humid sections of the country, a period of 
trial and error preceded the development of control 
practices adapted to the new environment encounterd 
in Oklahoma. The first big problem of the farmer 
was to insure adequate moisture for crop growth. 
The solution or partial solution of this problem led 
to the westward extension of agriculture. Practices 
such as dry farming, introduced to insure adequate 
moisture for crops, increased the erosion by wind and 
water and new techniques were developed to combat 
the growing problem. In some areas it was necessary 
to abandon deep fall and winter plowing to check the 
blowing. In other areas listing supplanted plowing 
and on very “blowy” land the disk entirely replaced 
the lister and the turning plow. The harrow, which 
resulted in disaster in some places, proved beneficial 
under other circumstances. As early as 1904 it was 
recommended that the plains farmer turn back to grass, 
and in 1902 John Fields began his long crusade for 
Bermuda. Other cover crops were recommended and 
tested by individual farmers, and experiments were 
made on the restoration of humus to the soil. 

Farmers who thought that they had found the 
solution to the erosion problem recorded their successes 
in the local farm journals. Others who adopted these 
practices wrote telling of their successes or failures. 
In this way erosion control measures were tested under 
a variety of environmental conditions and over a long 
period of years. Results proved that there was no 
universal method of meeting the problem; that the prac- 
tices employed must be adapted to different climatic 
conditions and different soil types. This involves not 
only further controlled experimentation but also the 
determination of regional types of erosion processes. 














In 1902 John Fields began his long crusade for the planting of Bermuda grass to control erosion. 


In spite of the intelligent efforts of individual farmers 
erosion by wind and water swept over the State of 
Oklahoma. For the work of one progressive farmer 
there were careless methods of farming by the hundreds. 
The solutions of individual cases of erosion lose much 
of their significance when later the enterprising farmer 
is overwhelmed by erosion caused by his neighbor’s 


neglect. The frequency of such occurrences indi- 
cates that soil erosion is a community problem which 
can be solved only by a land-use and land-conservation 
program which includes all of the farms rather than a 
few. But without the preliminary experiments of 
individual farmers the development of an adequate 
program of land-use could never be formulated. 








ECOLOGICAL RELATIONSHIPS IN THE OKLAHOMA 
CLIMATIC RESEARCH CENTER 


By J. E. Engleman ’ 


HERE are perhaps few areas of comparable size 

more suitable for observing the reactions of plant 
life to climate, topography, and soils, than this which is 
included in the Kingfisher Climatic Project. Begin- 
ning with eastern Logan County, it extends 84 
miles westward through Kingfisher and Blaine Coun- 
ties and shows a range in elevation from less than 900 
feet in eastern Logan County to more than 1,800 feet 
in western Blaine County. This increase in elevation 


1 Junior soil conservationist (Climatic Research), Section of Climatic and 
Physiographic Research; Oklahoma. Climatic Research Center. 


is rather gradual until the escarpment known as the 
Gypsum Hills is reached. It rises 200 to 300 feet 
above the plains of southwestern Kingfisher and eastern 
Blaine Counties and roughly parallels the course of the 
North Canadian River. Another less abrupt rise 
southwest of the North Canadian River in western 
Blaine County results in the maximum elevation of the 
area. Three sand-choked rivers with broad, irregular 
belts of aeolian material along their north slopes flow 
in a generally southeast direction, the Cimarron River 
across Kingfisher and Logan Counties and the North 
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and South Canadian Rivers across Blaine County. 
Average annual rainfall varies from about 25 inches on 
the west to about 35 inches on the eastern boundary. 

The southeast third of Logan County lies within 
the Central Cross Timbers, a belt of Black Jack 
Oak (Quercus marilandica Muench.) and Post Oak (Q. 
stellata Wang.) which covers a large part of the sand- 
stone hill region of central Oklahoma. The presence 
of ferns and other plants adapted to shade and abun- 
dant moisture lends an appearance of lushness not 
found over the rest of the area. Fingers of Black Jack 
Oak follow the aeolian belts of the rivers mentioned 
above from these Central Cross Timbers to quite a 
considerable distance northwest of the three counties, 
but the existence of woodland west of Logan County 
is probably made possible only by the relatively deep 
deposits of loose material. Where more clayey soils 
are found, only a few miles from the woodland, mixed 
prairie occurs; in Blaine County, although Black Jack 
Oak grows in nonaeolian sandy soil it does not form 
woodland. There is evidently little run-off of pre- 
cipitation along the north slopes of the Cimarron and 
North Canadian Rivers in the western half of the area. 
Few drainage courses flow to the south, the dune sand 
absorbing most of the moisture that falls and retaining 
it in a form readily accessible to plants. An erosional 
remnant south of the Cimarron River and west of 
Kingfisher illustrates admirably the interaction of soils 
and climate. It consists of a central core of relatively 
deep dune sand on which Black Jack Oak woodland 
and tall grass prairie occur. As the depth of aeolian 
deposit decreases the tall grass proper gives way to 
mixed prairie, bunch grass etc., which in turn is sup- 
planted by short grass on the soils of extremely tight 


texture. 
Prairie Vegetation 


N the bad lands of the Gypsum Hills and extending 

eastward into the plains for varying distances the 
soils have a high alkaline content and a generally tight 
texture. Numerous “alkali spots” on which only 
salt grass (Distichlis stricta Rydb.) thrives, are found 
here. The vegetation is in general that of an arid 
region: mesquite (Prosopis glandulosa Torr.), prickly 
pear (Opuntia camanchica Engelm.), yucca (Yucca 
glauca Nutt.) and tripleawn grass (Aristida spp.) 
being the most obvious indicators. Though these 
drought-resisting forms persist into the hills proper 
they are there accompanied by many plants adapted 
to more stable soil conditions, some of which are unique 
to the locality as far as the area is concerned. 
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The presence of sand sage (Artemisia filfolia Torr). 
along the north slopes of the rivers is quite character- 
istic in northwestern Kingfisher and Blaine Counties 
and southern Blaine County. It also occurs along 
the slopes of some of the tributaries of the South 
Canadian River in western Blaine County. A form 
common to more arid regions, its occurrence adjacent 
to Jack Oak woodland in northwestern Kingfisher 
County is worthy of note. 


Representative of State 


T would surely be not far wrong to say that tall 

grass prairie prevails in the Logan County grass- 
lands and that west of there the grassland types are 
determined by soil texture. Thus tall-grass prairie 
is found in Logan County and in western Blaine Coun- 
ty but in the intervening portion the grasslands are 
most commonly of the mixed prairie (bunch-grass) 
type and not infrequently short grass, with tall grass 
occurring where the looseness of the soil forms a 
favorable environment. 

In considering the area as a whole one may be struck 
by a similarity with the general character of the State. 
Both have more marked relief, lower elevations and 
more mesophytic vegetation to the eastward. Both 
have a wide variety of soil types and topography. 
The influence of comparatively uniform rainfall in the 
area is offset in many places by conditions of topog- 
taphy and soil which afford a range of plant forms 
somewhat comparable with that of the State. 
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drifting sands but on all types of eroded lands. The 
search presupposes an intimate knowledge of the pro- 
cesses of erosion and the natural methods of recovery 
in all climates and on all types of soil and bedrock. 
Holland grass came originally from the northwest 
coast of Europe. Kikuyu, another valuable soil binder, 
came from South Africa. Other plants successful in 
erosion control have been introduced from South 
America and Asia. A systematic study of foreign 
areas having climate and physiography similar to our 
eroded lands will enable us to capitalize on the experi 
ence acquired during a longer agricultural occupance. 

Man, through his misuse of land, has accelerated ero- 
sion. The present problem is to accelerate its control 
proportionally. This can be accomplished only through 
intimate knowledge of erosion processes and the way in 
which recovery would proceed under normal conditions. 


SAMPLING THE WEATHER AT THE OKLAHOMA 
CLIMATIC RESEARCH CENTER 


By Leonard B. Corwin! 


HE OKLAHOMA Climatic Research Center 

established by the Soil Conservation Service in 
cooperation with the United States Weather Bureau, 
has the distinction of being the most comprehensive 
undertaking ever attempted for the study of micro- 
climatology and its application to the problems of soil 
conservation. In an area 30 by 80 miles in extent, 
including Blaine, Kingfisher, and Logan Counties, 200 
fully equipped weather stations have been established. 
All weather instruments are read simultaneously and 
at short intervals. In this way it has been possible to 
trace individual storms as they cross the project area, 
to observe their behavior, determine their water con- 
tribution to each part and to the entire area, and to 
classify them according to their morphology. 


Project Organization 


HE detail required in order to develop the con- 
cepts presented by C. W. Thornthwaite in his 
article entitled “Life History of Rainstorms’” (Geo- 
graphical Review, vol. 27, no. 1, January 1937, pp. 
92-111)? is apparent only when the organization of the 
project is considered. All of the workers, with the 
exception of a small scientific and administrative staff, 
have been supplied by the W. P. A. The weather 
stations are spaced on an average of 3 miles apart and 
the observers prepare hourly reports on temperature, 
wind direction and velocity, humidity, dust, cloudi- 
ness, fog, and thunderstorms activity. Precipitation 
is recorded at 15-minute intervals from 7 a. m. to 
7 p.m. That which falls during the night is accumu- 
lated and measured at 7 a. m. the next morning. Since 
the installation of 100 self-recording rain gages on the 
project, rainfall maps for each half-hour interval during 
the night have been prepared. These reports are 
mailed daily to the office at Kingfisher, Okla. If a day 
is clear and without rainfall, cloud, dust, fog, or frost, 
about 13,600 individual weather readings are received. 
If the day is continuously rainy, 9,800 additional 
readings are required and other miscellaneous obser- 
vations may add another 3,000, bringing the total 
number of items to be considered to the notable 
figure of 26,400 for a single rainy day. 
1 Junior Soil Conservationist (Climatic Research) in charge of Oklahoma Climatic 
Research Center. 


2 Reviewed by Katherine C. Hafstad, Sor, Conservation, vol. 2, no. 7, January 
1937. 


In addition, to transpose these observations, the 
office staff must compute relative humidity from the 
readings of the wet- and dry-bulb thermometers, requir- 
ing a total of 2,600 computations daily. The wind 
velocity is recorded by observers in “buzzes” per 2- 
minute interval. To change this to miles per hour 
another 2,600 computations being required. Similarly, 
the rainfall is measured in cubic centimeters in a glass 
graduate and must be converted into inches of pre- 
cipitation. The latter may involve as many as 9,800 
additional computations for one day. 


Climatic Mapping 


HE map was selected as the best method for 
presenting this detailed meteorological informa- 
tion. An average of 120 maps are required for each 
day, and for a rainy day over 200 are prepared. The 
maps serve the dual purpose of presenting the informa- 
tion graphically and checking upon the accuracy of the 
observers. One person reads the data from the ob- 
server's records and another plots them on maps. 
When all the necessary information has been trans- 
ferred to the maps, lines or isorhythms are drawn con- 
necting points which have equal values of tempera- 
ture, rainfall, cloudiness, or wind velocity. The direc- 
tion of the wind is shown by arrows flying with the 
wind. If one station records values abnormally higher 
or lower than those surrounding it, it is checked with 
the observer’s report to see that no error has been 
made in the plotting. If the observer was at fault an 
“X” is placed after the incorrect value on both the 
map and the observer’s record, and the observation is 
disregarded in drawing the isorhythms. Similarly, 
different types of maps are checked against each other. 
All errors are reported back to the observers. 
When too many errors accumulate for one observer or 
if he continues to repeat the same type of mistake after 
it has been called to his attention, sufficient justifica- 
tion exists for removing his station. The result has 
been an unusually high degree of accuracy in the 
observations as a whole. This is absolutely essential 
to the success of the project. 
HE microclimatic maps are supplemented by 
four daily maps, prepared for 6-hour intervals, 
upon which are recorded approximately 50 complete 
meteorologic observations made by United States 
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Weather Bureau stations and intermediate airways 
weather-reporting stations located either in Oklahoma 
or the States bordering it. In addition, an analysis 
of the weather map for the entire United States fur- 
nishes a still broader view of the meteorologic situa- 
tion affecting the project area. 


Storm Analysis 


Examples of the three types of maps are shown in the 
accompanying illustrations. The first is a synoptic 
picture of the weather situation for the United States 
at 7 a. m. central standard time on September 7, 1936. 
The boundaries between the different air bodies have 
been indicated and the air masses have been appropri 
ately labeled according to whether their source lay 
over a Polar Maritime (Pm), Polar Continental (Pc), or 
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Tropical Maritime (Tm) region. The significant 
feature of this map in relation to the Climatic Center is 
the frontal boundary which lay to the north of the 
area. This boundary indicates the advance of a Polar 
Maritime air body into an air mass of Tropical 
Maritime origin. 

The second illustration shows a more detailed picture 
of the same meteorologic situation at the same time. 
The accompanying diagram indicates the general 
grouping and character of the information plotted. 
The various observations are quite complete. It is to 
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be noted that nowhere among this network of weather 
stations is rainfall occurring. 
A composite chart showing a part of the informa- 
tion obtained from the observations of the Climatic 
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THE PROBLEM OF SOIL EROSION IN ANTE- 
BELLUM VIRGINIA 


By A. R. Hall! 





Washington, a pioneer soil conservationist, experimented in erosion control at Mount Vernon. 


ATRICK HENRY is said to have remarked upon 

one occasion soon after the Revolution that “since 
the achievement of our independence, he is the greatest 
patriot who stops the most gullies.” This statement 
indicates that soil erosion as induced by cultivation 
was becoming a problem of considerable magnitude at 
a comparatively early period. What other written 
evidence do we have to date the beginnings or progress 
of erosion in Virginia? 

We are perhaps safe in saying that soil washing 
in the interfluvial ridges of tidewater Virginia and in 
the Piedmont became serious practically as soon as 
land was brought into cultivation. However, the 
first generation of farmers and planters had little or 
nothing to say about it. Little concern was felt 
about the destruction of a commodity as plentiful as 
land. Tobacco continued to be “hilled up” with the 
hoe. Corn land continued to be plowed in straight 
lines, regardless of the slope, so that furrows were 
often laid directly up and down a hill. Only with 
the growing scarcity of virgin tobacco land and the 
coming of the prolonged agricultural depression at 
the end of the eighteenth century did the planters 
begin to think and write about the seriousness of their 
erosion problem. From this period dates the most 
abundant documentary evidence of early soil wastage 
in Virginia. 


An Englishman at Mount Vernon 


The Father of his Country was one of the first to 
attempt to prevent the depletion of that country’s 
resources. As early as 1769 he was conducting experi- 


1 Assistant soil conservationist (Erosion History). 


ments in plowing and harrowing at Mount Vernon 
to determine which method would do most to preserve 
the land. Since long absence from the estate pre- 
vented systematic efforts at good farming, Washington 
thought seriously, a quarter of a century later, of 
letting out most of his land to English tenants. In a 
sales letter written with this in view he said— 

A husbandman’s wish would not lay the farms more level than 
they are; and yet some of the fields, but to no great degree, are 


washed into gullies, from which all of them have not as yet been 
recovered. 


Richard Parkinson, an Englishman who was attracted 
to Mount Vernon by Washington’s offer, found that 
this was all too true, not only of the estate itself 
but of the adjacent land along the Potomac. Later, 
Parkinson settled upon a farm near Baltimore where 
he had some disheartening experiences with this (to 
him) novel phenomenon of soil wastage. On land 
that had been pulverized as he would have done 
English land he found that: 


. . . the whole of the soil [moved], for an acre together, when a 
heavy rain fell, from the current in some places cutting gullies, 
and carrying part of the manure away; and the soil seemed to 
press in or slip after it. 


Parkinson at length concluded that: 


Upon the whole, America appears to me to be a most proper place 
for the use to which it was first appropriated, namely the reception 
of convicts. 

As we might expect, most of the complaints against 
erosion came from the Piedmont. An English officer 
held captive by the Revolutionary forces at Charlottes- 
ville and Richmond noted that soil washing in the 

(Continued on p. 243) 
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SLOPE FACTORS IN SOIL EROSION 
With Illustrations from the Kentucky Karst 


By H. Bates Brown, Jr.! 


LOPE has long been recognized as one of the major 

factors in determining erosion potential. In an 
attempt to define erosion hazard in relation to slope: 
the Soil Conservation Service has divided all slopes 
into four groups and has made major land-use recom’ 
mendations accordingly. These classes, designated by 
the symbols A, B, C, and D, are all based on the degree 
of slope. Slopes of group A, the gentlest, are expected 
to experience a minimum of erosion under normal 
conditions of tillage. D slopes are the steepest and it 
is recommended that they be taken out of cultivation: 
The B and C groups, intermediate in slope, are 
regarded as needing erosion control measures if 
cultivated. 

While the original concept of four slope classes has 
been maintained, it has been modified locally. Sub- 
division of the major groups have been made in differ- 
ent regions to indicate more specific land-use recom- 
mendations. Likewise there has been a constant 
refinement in the definitions of the various slope 
classes. For example, in South Carolina group A in- 
cludes slopes up to 3 percent, but in some of the more 
northern States the limit is extended to 5 percent. 

Although slope classification according to the degree 
of slope has the advantage of being on a workable 


1 Junior soil conservationist (Physiographic Research), Section of Climatic and 
Physiographic Research. 









NOTE.—The problems of soil erosion in the 
Kentucky karst are being more completely 
treated in a forthcoming manuscript by S. N. 
Dicken and the writer. 


quantitative basis, it has the disadvantage of leaving 
out of consideration certain other recognized qual- 
ities of slope which may be even more significant 
than gradient. One of the most obvious hazards of 
slope that is not apparent in an instrumental deter- 
mination of the degree of slope is its length. In the 
case of a long slope, serious erosion often occurs near 
the base where concentration of water is naturally 
greatest. An A slope lying at the foot of a long B 
slope may be the more susceptible to erosion because 
of the increase in volume of water coming off the long 
slope above. The construction of terraces may allevi- 
ate the condition to some extent by diverting the 
surface run-off from the lower lying lands, but by 
further lengthening the course which the water must 
take before reaching the base level, it may lead to a 
greater concentration of run-off and thus increase the 
hazard of gullying. 


Direction of Slope 


N some regions the direction which a slope faces 

may be more significant from the erosion standpoint 
than is the degree with which it declines. In parts of 
Kentucky and Tennessee very striking contrasts 
in the landscape may be observed, depending on the 
direction toward which the land slopes. In the hilly 
“knob” country, underlain by flat-lying beds of lime- 
stone, south-facing slopes are so denuded of their soil 
cover that they consist of virtually nothing but bare 
limestone outcrops. In striking contrast are the 
adjacent north-facing slopes which are mantled with 
deep soils even though the degree of slope is commonly 
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The effect of exposure on erosion. The pictures on these two pages show the opposite sides of the same knob. 


That on the left is of the south slope; that on the right the north slope. 


The soil has been almost completely 


removed on the south side, sloping at 23 percent; whereas, the north side, although much steeper (33 percent), 
retains a good deep soil which is being tilled with a minimum of erosion loss. The corn in the background is 


the best on the farm, which includes a considerable am 


ount of relatively level land. The few tobacco plants 


appearing in the foreground have been left to make seed, mute testimony as to what this farmer thinks of the 
tobacco grown on this steep but productive hillside. The bedrock is flat-lying limestone; the pictures were taken 


at about the same elevation on the two sides o if 


the knob; thus, the parent soil material is the same. 





greater. Under virgin conditions the vegetation of 
the southerly slopes is a sparse growth of red cedar, 
scrub oak, and bluestem grass, growing on patches of 
thin soil which remain in fissures between ledges and 
boulders of limestone. In contrast, dense oak 
hickory forests cover northern exposures. Steep 
northerly slopes are often cleared and cultivated while 
gentler southward-facing slopes remain in their virgin 
denuded condition, the soil being too thin to warrant 
clearing. 

Eastward and westward facing slopes show a similar 
contrast but to a lesser degree. Eastward slopes 
resemble those facing south, while westward and 
northward slopes are comparable. The slopes listed 
in order of increasing erosion hazard would be north 
(least denuded), west, east, and south. 


Effects of Exposure 


HE effect of exposure on erosion appears to be 

especially significant in those parts of the country 
which experience a great number of alternations in 
freeze and thaw in the course of the year and along 
the borders of those regions which are covered with a 
snow blanket for a considerable length of time. In 
such places, northward facing slopes, receiving sun- 
light at a lesser degree of incidence and for a shorter 
length of time, are protected during long winter 
periods by a continuous cover of snow or frozen soil. 
The relatively sunny southward slopes are thawed out 
more of the time and subject to the erosive action of 
running water and to other denudational processes 


accompanying thaw. On many days when the north- 
ward slopes remain frozen the southward slopes will 
thaw out in the daytime under the more direct rays of 
the sun only to freeze again at night. Consequently, 
the heaving of soil particles by growing ice crystals is 
repeated more often on southward slopes. The 
frequent heaving not only prepares the soil for ready 
removal by running water but is significant in aiding 
the gradual downhill creep. The more denuded soil 
and the greater evaporation on the sunny southern 
exposures are conditions unfavorable for vegetative 
growth. The reduced vegetative cover on southward 
slopes creates an additional erosion hazard. 

More rapid erosion on southward facing slopes is a 
natural phenomenon—one that cannot be controlled 
by man. That advanced erosion on these slopes has 
been the condition for countless ages is attested by the 
fact that they are usually gentler than northerly 
slopes. They have been gradually worn down to a 
gradient less than that of the other slopes. 

The effect of exposure on the steep limestone hills 
of Kentucky and Tennessee becomes striking and easily 
recognized because of the abrupt contact between the 
soil and rock. The loose soil lying directly on the 
solid limestone base is very easily swept off. On 
southern exposures where soil removal processes are 
most active, the bleached white limestone outcrops 
and the totally different vegetation aid the observer 
in detecting the greater erosion. The strikingly con- 
trasted conditions of the limestone slopes serve to 
emphasize the hazard to southward-facing slopes in 
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other regions where the process may be active but 
less noticeable. 

It is to be assumed that when erosion is accelerated, 
as by cultivation, the natural process will work with 
greater force. That southward slopes are in greater 
danger than those that face the north, even though 
the southward slopes may have less gradient, is indi 
cated by the Kentucky case. Many southward- 
facing hillsides with a slope of 25 percent or less have 
lost almost their entire soil cover and the bed rock is 
exposed. On the other hand, northerly slopes of 35 
percent retain a good soil, several feet thick, above 
the same type of bed rock. Intelligent farmers have 
demonstrated that with conservative management 
this steeply sloping north land can be tilled with a 
minimum of erosion loss (see illustration). Their 
methods consist of plowing on the contour, using rota- 
tions to return organic matter to the soil periodically, 
and plugging every incipient gully that may appear. 

Another hazardous quality of slope, which is not 
apparent in a_ statement of average gradient, is 
the form of the profile. Convex slopes are much 
more susceptible to erosion than are the concave. In 
the case of the convex profile the steepest gradient 
occurs near the base of the slope, which, as already 
pointed out, is particularly susceptible to erosion. 
Thus, erosion hazards are augmented. Convex slopes 
are especially susceptible to deep gullying, for that 
form of surface is directly opposed to the parabolic 
curve which the course of all streams, including those 
flowing in gullies, must reach before becoming graded 
and permanently stabilized. 

The position of the land with respect to base level, 
whether the land is sloping or not, must also be con- 
sidered in evaluating the erosion potential. Kentucky 
again furnishes an extreme example for this point, 
In the karst lands, underlain by thick beds of pure 
limestone, there is a notable scarcity of surface streams, 
the major drainage being underground. Solution in 
the limestones is so pronounced that underground 
channels have been cut out by dissolution and have be- 
come occupied by flowing streams. Surface run-off is 
supplied to the underground streams through numerous 
sinkhole openings. In this condition the soil material, 
which is simply a residue from solution of the upper 
limestone surface, lies perched, as it were, well above 
the base of wastage which has been established by the 
underground streams. Under natural conditions the 
scil apparently maintains itself in this precarious posi- 
tion, but when this delicate equilibrium is disturbed, 
as by an abnormal concentration of run-off, gullies 
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form and rapidly cut down to the underground base 
of denudation. 

The karst furnishes an excellent example of another 
hazard particularly significant from the standpoint of 
culturally accelerated erosion. Although it has the 
appearance of being a relatively flat country, it is 
made up of innumerable short slopes surrounding small 
depressions, commonly called sinkholes or basins. In 
planting row crops this is particularly significant. 
The great number, small size, and irregular distribution 
of basins limits the practicability of such soil-con- 
serving measures as contour plowing, terracing, and 
strip cropping. Because of the short slopes the 
farmers are frequently forced to run their furrows 
without regard to topography. With this tillage 
practice the rows run on the contour in some places 
but at right angles to the contour in others. Rills and 
eventually gullies rapidly develop where the furrows 
run downhill as they cross small basins. 


The Flood Hazard 


Culturally accelerated erosion in the land of 
sinkholes has introduced another farming hazard— 
flooding. The most fertile soil is to be found in 
the basins inasmuch as the basin soil is mostly an 
accumulation of topsoil washed down from the sur- 
rounding ridges. But crop success cannot be depended 
upon because of the flood hazard. The basins, being 
clogged sinkholes, suffer poor drainage as the natural 
sinkhole drainage has been disturbed. After heavy 
rains ponds frequently form. If the water remains on 
the surface many days, as it does during wet years, 
crops are ruined. 

Although the factors mentioned in this article 
are especially applicable to limestone lands, those 
in Kentucky in particular, the same factors have a 
significance of varying importance in other regions. 
Indications that southward facing slopes are especially 
susceptible to erosion have been observed in such 
widely separated sections of the country as South 
Carolina, New Jersey, Idaho, and California. The 
matter of the susceptibility of convex slopes, common 
to many regions, is closely related to the principles of 
base level—a consideration of world-wide significance. 
Where all other slope factors are constant erosion 
hazards may be assumed to increase with gradient. 
But other factors are never constant and slope is but 
one of many varying factors in erosion. Consequently, 
intelligent land planning and the application of work- 
able erosion control practices in any locality requires 
an intimate knowledge of the prevailing conditions. 





Erosion in Ante-Bellum Virginia 
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upper Piedmont caused the James River to look like a 
“torrent of blood” during the freshets of 1779. A 
certain Dr. William Meriwether informs us that the 
insidious process of sheet wash had done widespread 
damage in Amelia county by 1790. By that date the 
gray surface soil of much of the county had been 
swept away, leaving the subsoil of hard, tenacious red 
clay exposed. A Prince Edward County farmer 
writing at a later time, estimated that very little hilly 
land cleared for more than 20 or 30 years was of any 
value because of the prevalence of soil washing. The 
inroads of erosion in the counties just east of the Blue 
Ridge, notably on soils of the Davidson series (the 
“red lands”), was very disquieting to early Virginians. 
This was regarded as one of the best agricultural areas 
of the State, yet one observer spoke of it as having been 
washed and gullied and as having presented the impres- 
sion of nakedness at the end of the eighteenth century. 
Speaking of the area around Monticello, Thomas 
Jefferson complained that “fields were no sooner 
cleared than washed.” James Madison, who lived in 
this same region, put the matter a little more conserva- 
tively, but none the less strikingly when he declared 
that without some soil-saving methods of cultivation 
the ownership of “red lands” was little more than a 
lease for years. 


Early Agriculturists Concerned 


In the hilly parts of the State erosion as induced by 

cultivation had its counterpart in the overwashing of 
valuable lowlands and the silting of stream channels, 
especially in the tidewater region. By 1813 John 
Taylor, of Caroline County, was calling this fact to 
the attention of the country. 
The disaster [he said} is not terminated by the destruction of the 
soil, the impoverishment of individuals, and transmission of a 
curse to futurity. Navigation itself is becoming its victim, and 
in many parts of the United States, our agriculture has arrived to 
the insurpassable state of imperfection, of applying its best soi] 
to the removal of the worst farther from market. 

Thomas Moore, of Maryland, writing in 1801, was 
one of the first to attempt to describe in detail the way 
in which agricultural practices caused soil erosion. 
He contended that the customary practice of plowing 
to a depth no greater than 4 inches was the cause of 
most erosion. Moore thought that, as a result of 
shallow plowings on southern fields the surface of the 
soil had become, by 1801, the whole depth of plowing 
lower than when first cultivated. 


What further proofs need we [he asked], to convince us that the 
practice of agriculture, particularly in the Southern States, is 
miserably defective, than the deserted old fields that so frequently 


present their disgusting surfaces from Susquehanna to Georgia? 
* * * * * 


* * * that this is a necessary consequence of shallow ploughing 
on lands that are in any degree hilly, in this climate, I trust has 
been satisfactorily proved. 


Control Practices 


While the urgency of the erosion question was 

gaining widespread recognition, forward looking 
agriculturists set out to “do something about it.” 
Deeper plowing, the adoption of systematic rotations, 
the growing of cover crops, and the reduction of acre- 
ages in clean-tilled crops were advocated and practiced 
by a good many farmers. The practices of contour 
plowing, hillside ditching, and terracing were intro- 
duced in Virginia during the first half of the nineteenth 
century. Nevertheless, if these were good beginnings 
they were only beginnings. On the eve of the Civil 
War much still remained to be accomplished, as the 
two following quotations, dated 1856, indicate. One 
observer complained that Virginia was “bleeding from 
a thousand wounds inflicted by improvident hus- 
bandry” and that “we behold everywhere around us 
stunted vegetation, scanty crops, poverty of soil, and 
innumerable gullies and galds.” After quoting John 
Taylor’s passage regarding the silting of streams, 
another agricultural reformer lamented that: 
Nothing has yet been done to wipe from our agriculture the re- 
proach of {Taylor}. The alluvial treasure, annually washed from 
our forests and badly cultivated soils, and floated down our rivers, 
continues to serve no other purpose but to obstruct our navigation 
and poison our atmosphere. Not one scientific effort has been made 
to arrest it in its progress to tidewater, and none to appropriate 
it below. 

Thus, our ancestors found, just as we of today are 
finding, that the problem of erosion was not to be 
solved in a day. 





Highway Menace 
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this aspect of erosion; and as a start which will involve 
no special legislation, it is suggested that such agencies 
in key communities bring the matter to the attention of 
county commissioners and engineers. With a degree 
of intelligent supervision of road-working crews much 
of the damage can be arrested. And a few counties 
would serve as demonstration projects, thus arousing 
the interest of authorities elsewhere. 
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By Phoebe O’Neall Faris 











ESSAYS IN GEOBOTANY. Edited by T. H. 

Goodspeed. Berkeley, Calif., 1936. 

This volume, published in honor of the scientific achievements of 
William Albert Setchell, includes a group of papers assembled with 
the idea of presenting a unified study of plant associations and rate 
of plant migration as related to climate and soil moisture. With 
the assumption that an understanding of the paleontologic record 
of a region, as well as of the living plants, forms the basis for any 
complete comprehension of modern vegetation, the article on suc- 
cession and distribution of Cenozoic floras around the northern 
Pacific basin by Chaney, occupies a place well toward the front of 
the book. Following this Frederic E. Clements presents an exten- 
sive discussion of the origin of the desert climax and climate in 
North America. The objects of the paper are to explain the dis- 
tribution of the typical dominant of the desert climax, Larrea 
tridentata, and its associates over an area much wider than that in 
which they are climax in the southwestern part of the United 
States, and their rapid spread in the wake of overgrazing and dis- 
turbances by man and rodents. In assembling his evidence, the 
author proceeds from the relicts which are still present in the desert, 
are few in the climax itself, and more frequent near the mountains, 
through the “‘transads” to and including the species that occur in 


Sampling the Weather 

(Continued from p. 238) 
Center comprises the third illustration. Here the 
precipitation pattern observed from 2 to 3 p. m. 
(determined by adding the amounts which fell 
during the four 15-minute intervals), is superimposed 
upon a wind direction and velocity chart of observa- 
tions taken at 2p.m. The frontal boundaries between 
the polar and tropical air bodies are indicated by the 
heavy continuous line. The complex character of the 
boundary is revealed only in this highly detailed 
analysis of the Oklahoma Climatic Research Center 
and it has been shown by Thornthwaite that these 
sinuate complexities bear a genetic relationship to 
rainstorm morphology. Actually, within a 2-hour 
period, approximately 5,000,000 tons of water were 
poured upon an area of 100 square miles in north- 
western Logan County as a result of this atmospheric 
configuration. 

The significant results that have already been 
obtained from the Oklahoma project regarding the 
characteristics of individual rainstorms and _ their 
direct bearing upon soil erosion and flood hazards has 
led to the establishment of a similar climatic research 
project in the Muskingum watershed in Ohio. Here a 
battery of 500 weather stations distributed over the 
8,000 square mile watershed will be of great importance 
in comparing the behavior and character of storms in 
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the desert and on the side of it. Attention is given also to the 
changes that have taken place farther away in the grassland with- 
out transforming it into desert. 

As background for the evidence derived from the migration of 
the desert climax in the Southwest and the evolution of endemics, 
the author presents an evaluation of fossil plants from Miocene to 
Pleistocene and associated fossil animals. 

In a geographic study of the strand and dune flora of the Pacific 
coast of North America, William S$. Cooper presents results of a 
general survey of plant species inhabiting the actual strand and 
areas of moving sand and species which occupy the surfaces of 
stabilized dune. Summarizing the flora discovered, the author 
states that “* * * we find first, a group of 26 species definitely 
derived from stock of the local hinterland, representing either genera 
confined to the region or local sections within widespread genera. 
This group includes one-third of the species of strand and moving 
dunes and practically all those of stabilized dunes. The genera 
represented are mainly characteristic of arid and semiarid habitats. 
Of the remaining 17 species, 14 (all of strand and moving dunes) 
are of subarctic or north temperate origin. * * * Three species 
(2 of shifting, 1 of stabilized dunes) are derived from the subtropics 
and South America.” 








two entirely different climatic provinces. But of even 
greater significance will be the liaison that will exist 
between this climatic study and the hydrologic inves- 
tigations already in operation in the Muskingum area. 
For the first time detailed data will be available for all 
phases of the hydrologic cycle. Fourteen flood-control 
dams and numerous stream-gaging stations are main- 
tained in the Muskingum conservancy district, and 
the results of these investigations will be correlated 
with the soil-conservation climatic study. The two 
associated types of study should lead to a better under- 
standing of the critical conditions that produce floods. 


Rotation of Gully Heads 
(Continued from p. 229) 


new cutting heads, the end gained would fully justify 
such procedure. 

The principle of rotation of heads would not be 
applicable to all gullies. It would require careful 
consideration of soil, climate, vegetation, crops, and 
slope. Physiographic studies of the process of gully 
cutting under different environmental conditions and 
agricultural systems, however, should make possible 
wider use of the practice of rotating gully heads to 
control erosion—a practice which has proved effective 
where tested and one which involves a minimum of 
expense to the farmer. 
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Soil Conservation Service 


Topsoil, Its Preservation. SCS Regional Office, Des Moines, 
Iowa. February 1937. 


Office of Information, U. S. Department 
of Agriculture 


Land-Improvement Measures in Relation to a Possible Control 
of the Beet Leaf-Hopper and Curly Top. Circular 416. 
December 1936. 

Emergency Wind-Erosion Control. Circular 430. February 
1937. 

Growing and Feeding Grain Sorghums. Farmers’ Bulletin 1764. 
December 1936. 


Preventing Soil Blowing on the Southern Great Plains. Farme 


ers’ Bulletin 1771. March 1937. 

Effect of Method and Rate of Grazing on Beef Production and 
Plant Population of Pastures at Beltsville, Maryland. Tech- 
nical Bulletin 538. January 1937. 


Trace Elements in the Soils from the Erosion Experiment Sta- 


tions with Supplementary Data on Other Soils. Technical 
Bulletin 552. January 1937. 


Agricultural Experiment Station 


Agricultural Outlook for Illinois, 1937. Circular 464. Agri- 
cultural Experiment Station, Urbana, Ill. December 1936. 

An Analysis of Agriculture on the Valier Irrigation Project. 
Bulletin 330. Agircultural Experiment Station, Bozeman, 
Mont. December 1936. 

Arizona’s Farm Problems. FortySixth Annual Report for 
Year Ended June 30, 1935. Agricultural Experiment Station, 
Tucson, Ariz. February 1936. 

Drainage and Irrigation, Soil, Economic, and Social Conditions, 
Delta Area, Utah. Division 3, Economic Conditions. Bulle- 
tin 273. Agricultural Experiment Station, Logan, Utah. 
October 1936. | 

Dry-Land Crops at the Tucumcari Field Station. Bulletin 244. 
Agricultural Experiment Station, State College, N. M. 
November 1936. 
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Service, Ohio State University, Columbus, Ohio: January 
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Service, Cornell University, Ithaca, N. Y. August 1936. 
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Bulletin 350. Agricultural Experiment Station, Ames, Iowa. 
November 1936. 

Groundwater Law in Arizona and Reighbocne States. Tech- 
nical Bulletin 65. Agricultural Experiment Station, Tucson, 

- Ariz. , December 1936. 

Methods of ifconpening Organic Matter with the Soil in 
Relation to Nitrogen Accumulations. Research Bulletin 249, 
Agricultural Experiment Station, Columbia, Mo. December 
1936, 


Nevada Soils: An Outline of Proposed Investigations. Bul- 


letin 144. Agricultural Experiment ates Reno, Nev. 
December 1936. 


‘Service to Agriculture. Report of the West. Virginia Agri: - 
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Pasture Improvement and Management. Circular 465. Agri- 
cultural Experiment Station, Urbana, Ill. December 1936. 
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Responses on Potatoes. Bulletin 334. Agricultural ata a: 
ment Station, Bozeman, Mont. February 1927. 

Progress Report of the State Experiment Farms. Bulletin 219. 
Agricultural Experiment Station, Laramie, Wyo. February 
1937. 

Report of Progress for Year Ending June 30, 1936. Bulletin 
384. Agricultural Experiment Station, Orono, Maine. June 
1936, aie we 

Science Serving Agriculture. Report for 1934-36. Agri: HT 
cultural Experiment Station, Stillwater, Okla. 1936. 








cultural Experiment Station for the: Biennium Ending June 
30, 1936. Bulletin 278. Agricultural Experiment Station, 
Morgantown, W. Va. December 1936. 

Soil and Plant Response to Certain Methods of Potato Cultiva- 


tion, Bulletin 662. Agricultural Experiment Station, Ithaca, ae 
N. Y. January 1937. 3 
Soil Management Systems in a Young Bartlett Pear Orchard; ae 
Bulletin 578. Agricultural Experiment Station, Wooster. if 
Ohio. December 1936. i 


‘Soils of Teton County. Bulletin 332. Agricultural Experiment 
Station, Bozeman, Mont. January 1937. 

Soybean Costs and Productidn Practices. Bulletin 428. Agi 
cultural Experiment Station, Urbana, Ill. December 1936. 

Soybeans, Their Adaptation and Production in Montana. 
Bulletin 335. Agricultural Experiment Station, Bozeman, 
. Mont. February 1937. 

Dera Outlets for Missouri. Circus 355. Extension 
Service, College: © of Agriculture, Columbia, Mo: December 
1936. 

Types of Farming in entae Part.1. Physical Eaieenen 
and.Economic Factors Affecting Montana Agriculture. Bul- 
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October 1936..’ se 

‘The University and Coniscated of . Wisonaed Waters. . 
- General Series 1977, Serial 2193, University of Wisconsin. © 
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Willamette Valley Land Adaptability. Circular 120. Agri- 

_ cultural Experiment Station, Corvallis, Oreg. March 1937. 
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New Ay ypproach to Flood Control 


N JUNE 22, 1936, Congress passed what 

is known as the Omnibus Flood Control 
Act (Public, 738—74th Cong.). This for the 
first time in history authorized a coordinated 
land and water program for flood control. 

The wording of section 2 states “That, here- 
after, Federal investigations and improvements 
of rivers and other waterways for flood control 
and allied purposes shall be under the jurisdic- 
tion of and shall be prosecuted by the War 
Department under the direction of the Secretary 
of War and supervision of the Chief of Engineers, 
and Federal investigations of watersheds and 
measures for run-off and waterflow retardation 
and soil erosion prevention on watersheds shall 
be under the jurisdiction of and shall be 
prosecuted by the Department of Agriculture 
under the direction of the Secretary of Agri- 
culture, except as otherwise provided by act of 
Congress ¥ 

T SHOULD be noted that section 2 actually 

sets up the purpose of the act while section 
6 authorizes the carrying out of specific work on 


1§pecial Assistant to the Chief, Soil Conservation Service, Washing- 
ton, 
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certain watersheds: “The Secretary of War is 
hereby authorized and directed to cause pre- 
liminary examinations and surveys for flood 
control at the following-named localities, and 
the Secretary of Agriculture is authorized and 
directed to cause preliminary examinations and 
surveys for run-off and waterflow retardation 
and soilerosion prevention on the watersheds 
of such localities; the cost thereof to be paid 
from appropriations heretofore or hereafter made 
for-suich purposes me =" )* 

Two hundred twenty-two watersheds were 
set up under this act and many additions are 
being made by the present Congress. The 
wording of section 6 as to location of the places 
on the watershed where work is to be performed 
is somewhat confusing. It is easy to under- 
stand why, when one realizes that the act was 
drafted originally with exclusive regard to 
downstream engineering structures. The words 
“watersheds of such localities” is interpreted to 
mean that treatment may be planned for all the 
land drained by a stream from its origin to the 
point nearest the mouth. 

(Turn to next page) 
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The act authorized $10,000,000 to be appropri- 
ated and expended in equal amounts by the 
Departments of War and Agriculture for carry- 
ing out any examinations and surveys provided 
for in the act. Congress adjourned last year 
without actually appropriating any money for 
this purpose. The present budget contains an 
item of $1,000,000 for this work, half of which 
would be used by the Department of Agricul: 
ture. The hearings on the Flood Control Act 
were just getting under way when this issue 
went to press. 


Three Bureaus Concerned 


ONGRESS placed upon the Secretary of 

Agriculture the responsibility for carry- 
ing out the provision of the act regarding run- 
off and waterflow retardation and soil-erosion 
prevention in the watersheds. The Secretary 
has stated that while many of the agencies of the 
Department will be able to make worth-while 
contributions, the three primarily concerned are 
the Bureau of Agricultural Economics, the Forest 
Service, and the Soil Conservation Service. 

M. 8. Eisenhower, Director of Information for 
the Department, was appointed to represent 
the Secretary in correlating the Department's 
efforts with those of the War Department and 


other Federal agencies, and to serve as coordi- 
nating officer in the Department. F. A. Sil 


cox, Chief of the Forest Service; H. H. Bennett, 
Chief of the Soil Conservation Service; and 
A. G. Black, Chief of the Bureau of Agricultural 
Economics, serve as an advisory committee with 
Mr. Eisenhower in formulating policies to be 
developed, and in establishing the proper pro- 
cedures within the Department for the efficient 
conduct of the work. 


Committee Set-Up 


A lood Control Coordinating Committee’’, 
consisting of A. C. Ringland (chairman), 
E. N. Munns, and C. I. Hendrickson, represent- 
ing the Soil Conservation Service, the Forest 
Service, and the Bureau of Agricultural Eco- 
nomics respectively, has been set up. This 
committee has organized machinery and worked 
out relationships so that when funds are avail- 
able the preliminary phases of the work can be 


started without undue delay. Preliminary ex- 
amination outlines have been prepared. Field 
committees consisting of representatives of the 
three bureaus have been named for each of the 
watersheds mentioned in the bill. Field liaison 
ofhcers to serve for the field committees in 
contacting district Army engineers with refer- 
ence to the holding of public hearings have been 
named and are functioning. An understanding 
of working relationships between the Depart- 
ment of Agriculture and the Office of the Chief 
of Army Engineers has been arranged. 

Watershed committees covering work in S. C. 
5. regions 1, 2, 3, 4, 5, 6, 7, and 9 have met, 
and methods of procédure for carrying out pre- 
liminary examinations have been explained. 
Cost estimates have been prepared in the field 
and sent to Washington. 


HE preliminary examinations and the 
A bees are two distinct features of the act. 
The former is to provide data for conclusions as 
to whether a watershed survey should be recom- 
mended. Surveys are comparatively costly and, 
as a consequence, are not to be recommended 
unless there is likelihood of a worth-while 
program evolving as a result. There are other 
objectives of the preliminary examinations, such 
as determining which of the departmental 
agencies should assume the leadership of various 
watershed surveys, arriving at some idea as to 
their cost, and arranging the order in which 
they should be surveyed. 

The Department is responsible to Congress for 
compiling information and reporting upon every 
watershed named in the act. In cases where it 
is evident that a survey will not be recommended 
detailed preliminary examination reports will 
not be made. Disapprovals will have to be 
thoroughly justified, however, since the reasons 
for rejection will be submitted to Congress by 
the Secretary. 


HE failure of either of the two Departments 

to recommend a watershed survey will not 
necessarily mean an adverse report by the other. 
Both Departments will submit separate reports 
for each watershed, and their work does not 
overlap, since each is charged with a specific 
phase of the control problem. 

(Continued on p. 266) 








Watershed Treatment and Flood Control 
Bygone Davice 


N THE PAST flood control has generally been 

looked upon as a program for controlling large 
volumes of water which have become concentrated in 
major streams by means of levees, floodways, dams, 
and storage reservoirs. The importance of such in- 
stallations on major waterways and their tributaries 
should not be minimized. We must not overlook the 
fact that floods occurred before settlement and use of 
the land. Therefore, downstream installations have 
a very definite function and must be permanently 
depended upon as an important phase of flood-control 
work. There is plenty of evidence, however, that 
man through his activities with ax, plow, herds, and 
fire has created conditions which make for more fre- 
quent and more extensive floods, and insofar as this is 
true it should be possible for man to establish effective 
flood-control measures. It is in this margin of differ- 
ence between natural conditions and man-modified 
conditions that watershed treatment for flood control 
may be expected to make its contribution. 

In the Omnibus Flood Control Act of 1936, Con 
gress gave recognition to “run-off and waterflow 
retardation and soil erosion prevention on watersheds” 
as having a part in flood control. It should be 
emphasized that, in passing this act, Congress did not 
condemn downstream control works. The upstream 
investigations, and the control measures which may 
subsequently be based on them, are intended simply 
to supplement and be coordinated with control opera- 
tions downstream. Conservation workers, engaged 
as they are in a program to conserve soil and water on 
the land, are directly interested in, and have a ma- 
terial contribution to make to the mitigation and con- 
trol of floods. In light of the relation between soil- 
and water-conservation practices and flood control, 
it is desirable to evaluate the effectiveness of such 
work by a careful analysis of the many factors involved 
in the whole field of land-water relationships. 

Just as there are limitations to depending on water- 
shed treatment alone, so are there also limitations to 
downstream control when used by itself, and these 
limitations should be recognized by those engaged in 
flood-control planning. Programs limited to down’ 
stream installations do not take into consideration three 
important phases of the whole problem of accelerated 
run-off and its attendant evils. 


'Inspector, Division of Conservation Operations, Soil Conservation Service, 
Washington, D. C. 


First. They make no provision for control of floods 
which occur periodically on the thousands of small 
watersheds scattered from one end of thecountry to the 
other. These small watersheds vary in size from a few 
hundred to several thousand acres, and each of them 
presents a very serious problem to the residents of the 
valleys. The floods in these individual small valleys 
may be caused by rains of wide aerial extent and may 
give rise to critical flood conditions in the larger tribu- 
taries downstream. Or, as is often the case, the local 
flood may be caused by a local rain of high intensity 
with no serious consequences resulting except in the 
immediate storm area. Undoubtedly, the sum total of 
damage occurring in these upper tributaries during the 
period of a year, or over a period of years, amounts to 
considerably more than the spectacular catastrophies 
occurring along the major waterways. 

Second. Downstream flood control leaves entirely 
out of the picture the importance of conserving water 
on the land where it falls so that it may be put to some 
useful purpose either by promoting the growth of crops 
or by replenishing underground water supplies. 
Scarcely a year passes that does not see in certain 
localities heavy rains giving rise to serious flood condi’ 
tions and later in these same communities periods of 
drought with depletion of soil moisture and ground 
water supplies. The replenishment of soil moisture 
and ground water storage are highly important in them- 
selves, aside from the problem of minimizing flood flows. 

Third. Flood control limited to downstream work 
does not take into consideration the conservation of the 
land from which the flood waters originate. This 
problem must not be ignored. It is important both 
from the standpoint of conserving soil resources for 
sustained agricultural uses and from that of reducing 
the sediment carried by flood waters. Through shoal 
ing of stream channels and silting of storage reservoirs, 
flood damage is greatly augmented by the sediment load 
carried by the stream. The effectiveness of many 
downstream control structures is thus impaired. 
Damage to farm lands and other property along the 
flood plains by deposition of debris is also a most im- 
portant consideration. 


Fundamental Considerations 


HERE ARE so many ramifications to the precipi. 
tation infiltration run-off relationship that it is im- 
possible to say, quantitatively, just how effective 
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watershed treatment can be with respect to minimizing 
floods. Indeed, it probably never will be possible to 
derive formulas for determining in advance the effec- 
tiveness of upstream control. Since there does exist 
such a heterogeneous variety of factors influencing this 
relationship, and since the relative importance of these 
factors varies from watershed to watershed throughout 
the country, it is important in order to study the prob- 
lem that it be broken down into its component parts. 
After this has been done and each factor weighed sepa- 
rately, it is then easier to visualize the influence of all 
of these factors operating together. 

By referring to the illustration of the hydrologic 
cycle, it can be readily seen that the critical problem is 
the manipulation of the precipitation as it comes in 
contact with the earth’s surface so as to get a larger 
proportion of it into the soil rather than to allow it to 
run off. In other words, we must use the land as a 
reservoir for water. Few people realize the tremen- 
dous possibilities which the land offers in this respect. 
The soil is not an impervious mass, as is sometimes con- 
sidered, but rather a loose, porous body, capable of 
absorbing great quantities of water if given the chance. 
It is the most effective fresh-water reservoir available. 

The infiltration and the water-absorbing capacity of 
soils are, of course, dependent on a number of factors, 
the principal ones being intensity of precipitation, slope 
of the land surface, nature of the underlying strata, 
characteristics of the soil profile, soil porosity, organic 
content of the soil, extent of soil cover, and presence of 
mechanical impedimenta to run-off. Of the factors 
enumerated, only the last four are subject to modifica- 
tion to any extent. 


Porosity of three representative soils! 





Calculated 














maximum 
Soil type and location ae Porosity bs ares ee 
of the top 3 
feet 2 
Percent by 
Inches volume Inches 

0-2% 43.3 
24 41.5 

Vernon fine sandy loam, Guthrie, Okla. 8 41.7 14. 4 
22 39. 4 
38 40. 2 
0-34% 48.1 
34 45.1 

Muskingum silt loam, Zanesville, Ohio 9 47.8 16.2 

2 : F 17 45.5 - 

ii 31.53 
54 S2a7 
0-6/4 S59) 

Marshall silt loam, Clarinda, Iowa. ... ies, aa 20. 7 
324 58.7 





1 Middleton, H. E., Slater, C. S., and Byers, H. G. The physical and chemical 
characteristics of soils from the erosion experiment stations—second report. U. S. 
Dept. Agr. Tech. Bull. 430, 1934. 

2 The figures under this heading were calculated by Dr. Middleton but not in- 
cluded in the publication, 
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The porosity of soils varies greatly with the inherent 
characteristics of each individual soil type. However, 
it may be markedly improved through increase of 
organic matter, activity of micro and macro flora and 
fauna living within the soil, and the decay of plant roots 
which leave channels to more rapidly conduct water 
into the soil. An illustration of the amount of pore 
space possessed by different soils can be obtained by 
referring to the foregoing table. 

The right-hand column showing the maximum 
quantity of water which these soils would hold if 
all the pore spaces were filled with water is, of course, 
a theoretical calculation. The extent to which the 
pore space is actually filled when it reaches its total 
water-holding capacity varies with soil types, and 
further studies are needed to determine this for given 
soils. Assumming that only 50 percent of this space 
is available for water, a relatively easy accomplish- 
ment with most soils under proper treatment, it can 
readily be seen that the upper 3 feet will take care of 
all except the very heaviest rains. This is to say 
nothing of the water-holding capacity of the material 
between the top 3 feet of soil and the ground water. 

Many statements have been made to the effect that 
after the surface soil reaches a so-called state of “‘satu- 
ration” it is then unable to absorb any more water. 
These statements cannot be substantiated because as 
the surface reaches such a state and can no longer 
hold water against the pull of gravity, soil water 
moves downward into the next lower layer and addi- 
tional water is absorbed above. Through continua- 
tion of this downward movement of seepage water 
contact eventually is made with the ground water 
supplies, which when replenished flow out into 
streams, thus setting up a natural circulation. Al 
though during periods of prolonged rainfall shallow 
seepage from certain soil types may reach streams in 
time to contribute to flood crests, generally seepage 
water is sufficiently delayed so that this does not occur. 


Vegetal Cover—Influence on Regimen of 
Water 


HAT vegetal cover and its accumulated litter 
play a very important part in the utilization and 
control of water is substantiated by a mass of exper- 
imental evidence. This is brought about in the several 
ways enumerated below: 
1. Interception of precipitation. 
2. Transpiration. 
3. Reduction of evaporation from the soil. 


THE HYDROLOGIC CYCLE 
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Subject to 
Effective Upstream Control! 


4. Absorption of water by vegetal litter. 

5. Mechanical obstruction to run-off by vegeta- 
tion and litter. 

6. Retardation of snow melt. 

7. Protection of soil against freezing. 

8. Increased infiltration by minimizing clogging of 
pore space. 

The relative importance of each of the foregoing 
factors varies with type of vegetation, season of year, 
inherent characteristics of the soil and underlying 
strata, climatic conditions, etc. It would be most 
dificult, if not impossible, to isolate the relative 
influence of each factor for any given set of condi 
tions. It is the combination of several or all of these 
factors which has given rise to the striking differences 
noted at all the erosion experiment stations between 
run-off from grass or forest areas as compared with 
cultivated land. Invariably, through rain after rain, 
the effectiveness of good vegetal cover in reducing 
run-off stands out in a most striking manner at these 
centers of study as seen in the accompanying table. 
The quantitative determination of the influence of 
sod-forming crops on run-off and soil losses, as com- 
pared with losses from intertilled crops, is undoubtedly 
one of the major contributions to modern agricultural 
science. 





Subject to 
Effective Downstream Control 


Frozen soil conditions are often given as a contrib- 
uting factor in causing floods. Without doubt this 
is an important consideration, but we must not over’ 
look the fact that the protective vegetal cover, with 
the snow which it may hold, has great value in insu- 
lating the soil and in minimizing frost penetration. 
Numerous investigations and observations have proved 
that soil with a good protective covering of vegetation 
will resist freezing to a much greater extent than 
bare ground. Snow cover adds to this resistance. 
Therefore the attributing of floods to frozen soil condi- 
tions Over an entire watershed is only assumption, 
unless thoroughly substantiated by fact. 


Other Protective Measures Needed 


(Gee no one would advocate the grow- 
ing of grass or trees on all lands in order to 
provide adequate watershed protection. It is gen- 
erally estimated that 350,000,000 acres of cropland 
would be the very minimum required to meet the food 
and fiber requirements of our population. However, all 
but approximately 75,000,000 acres of this required crop- 
land is in need of protection, to varying degrees, against 
run-off anderosion. The extent of this needed protec- 
tion depends on slope, degree of erosion, soil charac- 
teristics, climatic conditions, and prospective land use. 
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AVERAGE ANNUAL WATER AND SOIL LOSSES 
FROM CULTIVATED AND GRASS LAND 
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It is generally recognized that such practices as im- Moreover, both upstream and downstream control 
proved crop rotations, winter cover crops, controlled must encompass the highly complex social and eco- 
grazing, contour farming, strip cropping, terracing, nomic considerations incident to the promotion of 
contour furrows, make a very definite contribution to- public welfare. Flood control, in itself, is of no pur- 
ward the conservation of water and soil. It is also pose. It must meet the human needs by the protec- 
recognized that structures of various kinds materially tion of life and property and the conservation of 
contribute to the reduction of water and soil which natural resources. Flood control benefits directly only 
otherwise would have to be dealt with downstream. those below the areas upon which protective measures 

It is unfortunate that quantitative measurements are installed. Therefore, the nearer the source of flood 
showing the relation of land use and water-conserva- water that protective measures are established the 
tion practices to floods are not available for large greater the number benefited. If we start on the land 
watersheds. Most experimental data thus far have where the water falls everyone contributes and every- 
been secured from small areas, and have left out of con- one benefits. It is only with this approach to the 
sideration the extent of concentration which, from the solution that flood control can be truly considered as 
downstream standpoint, is more important than total promoting the public welfare. 
runoff. There is sufficient evidence, however, to To summarize, flood-control programs which include 
indicate the trend to be expected from a wide applica- watershed protection will: 
tion of watershed protection and upstream-control 1. Conserve soil and water on the land for useful 
measures. purposes. 

After consideration of all the basic facts, an ines- 2. Decrease the frequency of minor floods. 
capable conclusion is that flood control must involve 3. Diminish the crests of major floods. 
more than the engineering problems incident to con- 4. Reduce sedimentation in reservoirs. 
trolling large volumes of concentrated water in major 5. Minimize the silting of stream channels. 
streams. It must include the physical and biological 6. More nearly fulfill the goal of doing the greatest 
problems of watershed protection and land use. good for the greatest number. 
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Type of soil erosion and its fixation, watershed of Brisighella, Faenza, Italy. 


WATERSHED CONTROL IN ITALY 


By Arthur C. Ringland' 


"Rie Flood Control Act approved June 22, 1936 
is of historical significance because it recognizes 
the complementary relations of biology and engineer- 
ing in flood control. But there is an additional sig- 
nificance of far-reaching implication. 

The basic framework for the development of a 
unified and consistent land policy is provided. Con- 
gress has directed that a great number of specifically 
designated watersheds shall be examined, to determine 
if measures for the control of runoff and for soil 
erosion prevention can be economically justified as aids 
in the amelioration of flood conditions. If measures of 
this character are to influence flood conditions, there 
must be the complete coordination of Federal, State, 
and local agencies within the limits of the watershed. 
The entire land economy is affected. Thus, a water- 
shed becomes not only a project for flood control but a 
definitely limited physical compass within which 
all resources are developed to serve their highest 
usefulness. 


1 Chairman, Flood Control Coordinating Committee, U. $. Department of Agri- 
culture, 


The integration of conservation activities made 
possible by the Flood Control Act of 1936 has a 
parallel, interesting if remote, in the Italian national 
land plan. This plan is based upon the law of Integral 
Land Reclamation adopted in 1933 and better known 
as “‘Bonifica Integrale.” 

“Bonifica Integrale” has for its objective the stabili- 
zation and betterment of rural life in all its aspects. 
The policy now in effect embraces all measures neces- 
sary to promote and stabilize the economic and social 
usefulness of the land, through the comprehensive 
development and prudent husbandry of selected areas 
classified as projects of public interest and utility. 

These measures include the following: 

1. Conservation works in mountain watersheds— 
prevention of soil erosion through fixation of slopes, 
and reforestation; correction of streambeds and the 
control of water flows at their source; improvement 
and regulation of pasturage; regeneration of deterior: 
ated forests. 

(Continued on p. 265) 
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Aes the Ohio River farmers are taking inven- 
tory of flood damage and estimating repairs 
following the greatest flood in the history of the valley. 
Some are thankful that their houses are not so far off 
the foundations as to be twisted beyond repair. To be 
sure, the downstairs walls must be replastered, door 
frames and window casings repaired, doors and win- 
dows replaced, and a new floor laid, but that is much 
better than having a building wrecked or lying on its 
side among the willows in the creek. The barn may 
be intact—or it may be in the neighbor’s field, lodged 
in some grove, or sitting across the road. (One barn in 
the latter position fortunately had two large doors 
which could be opened, allowing traffic to proceed “‘as 
usual” —through the barn!) The various other out- 
buildings may be badly damaged or missing. The corn, 
tobacco, and hay were either ruined or floated away. 
Most of the livestock is back, safe after a sojourn on 
the hills, but the chickens which were placed in the 
barn loft for safekeeping were drowned. 


Survey Inception 


Losses of this kind can be interpreted rather easily in 
terms of dollars and cents. On the contrary, effects of 
the flood upon the fields of Ohio Valley farms are not so 
easily expressed in figures representing loss or gain. 
Two general assumptions are usually made in regard to 
flooded farm land: First, large quantities of soil—pre- 
sumably from the uplands—will be left on the flooded 
lands when the waters recede; and second, these de- 
posits are rich in plant food and are a benefit to the 
land. But was there a valuable deposit left on the val- 
ley lands by the recent Ohio flood? Concrete data and 
not general assumptions are necessary to answer this 
question. 

Late in January, Dr. H. H. Bennett requested the 
Section of Conservation Surveys and the Section of 


Note.—The author is associate soil scientist, Section of Conservation Surveys, 
Soil Conservation Service, Indianapolis, Ind. 





The pictures on these two pages serve as indices of 

the terrific damage inflicted on buildings and fields 

by the recent floods—silting and sand depositions, 

gouging of holes and channels, the removal of good 

soil from around roots, the accumulation of debris 
and the wreckage of homes. 


; by 


Mark'H:Brown 


AN EROSION SURVEYOR 
VIEWS THE FLOOD ZONE 


Sedimentation Studies to investigate the condition of 
the farm lands and urban areas in the flooded zone from 
Pittsburgh, Pa., to Cairo, Ill. The Section of Conser- 
vation Surveys was designated to study farming areas, 
and a party from the eastern field survey office began 
field work at Pittsburgh on February 19. Some delays 
resulted from frozen or snow-covered ground, and 
muddy roads checked our progress in certain areas. At 
times it was necessary to use rowboats and motorboats 
to reach out-of-the-way places. However, at the 
present writing (March 28) but a few days of field work 
remain, and practically all of the observations have 
been made on areas not yet disturbed by farming 
operations. 
Data Mapped 


The general plan has been to survey cross sections of 
the valley approximately one-half mile wide at 5-mile 
intervals. Since no previous surveys were available for 
a guide, the mapping technique was developed by the 
survey party after a study of the field conditions. 
Three factors were recorded on the maps: 


1. Estimated amount of deposit or removal. 

2. Nature of deposits or estimated removals (fine 
sandy loam, silt, silty clay, etc.). 

3. Land use or cover—clean-cultivated, pasture, 
weedy fields, timber, etc. (These were 
grouped according to the role each played in 
deposition or removal.) 


Excellent base maps for this work were obtained 
from the United States Army Engineers. From 
Pittsburgh to Louisville all data were recorded on 
Ohio River Charts at a scale of 600 feet to 1 inch. 
From Louisville to Cairo all areas near the river requir- 
ing the mapping of considerable detail were also 
mapped on these charts, while the wide expanses of 
valley were mapped on Ohio River Flood Plain Charts 
on a scale of 2,000 feet to 1 inch. With these maps it 
was possible to record much detailed information, and 
to do the work quickly and accurately. In addition 
to the mapping, samples of deposits were taken for 
moisture and other analyses, and a careful set of notes 
was kept of all information not clearly set forth on 

(Continued on p. 267) 
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CHANGES IN ATMOSPHERIC CIRCULATION 
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HE FREQUENT occurrence of floods and 

droughts during the past few years has made 
everyone acutely conscious of the climate. We know 
that the climatic elements such as temperature and 
rainfall of any particular region undergo periodic 
daily and seasonal variations; but the unexpected 
aperiodic variations are brought forcefully to our 
attention because they often result in such national 
disasters as droughts and floods. 

We usually think of a climatic province as char- 
acterized by a certain average temperature and 
precipitation, but these values are derived from a 
wide range of variations and the average seldom if 
ever occurs. 


The Climatic Province 


The variations result fundamentally from significant 
changes in the general circulation of the atmosphere, 
which in turn are accompanied by changes in the 
prevailing trajectories of large bodies of air having 
great horizontal homogeneity in their physical prop- 
erties. The boundaries between air masses are called 
“fronts.” The greatest amount of precipitation for 
the United States occurs at these boundaries, where 
warm moist air bodies slide up over cold dry air 
bodies. Thus a climatic province is fundamentally 
characterized by a certain frequency of invasion of 
various types of air masses. 


Climatic Shifts 


In the Northern Hemisphere the distribution of land 
and water is such that two centers of high atmospheric 
pressure known as quasistationary anticyclones are 
maintained in the middle latitudes over the Pacific 
and Atlantic Oceans. Frequently these circulation 
centers change in intensity and geographical position, 
and are accompanied by a shift in meteorological 
conditions throughout the country which occasions 


1 Assistant soil conservationists (Climatic Research), Section of Climatic and 
Physiographic Research, Soil Conservation Service. 
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By B. Holzman and K. Clarke-Hafstad } 


profound climatic changes. The shift in the circula- 
tion system is also associated with a change in the 
prevailing trajectories of air masses. The physical 
properties of these large atmospheric currents are 
then modified in response to their altered paths. As 
a result a period normally expected to be warm and 
dry may actually be cold and wet. 

The excessive precipitation of January 1937 in the 
Ohio Valley can be explained by a change in the 
meteorological conditions usually influencing that 
region. In 1914, Humphreys? pointed out that a 
shift to the west or a westward extension of the 
Azores quasistationary anticyclone was accompanied 
by abnormally high temperatures in the eastern United 
States and by low temperatures in the central and 
western parts of the country. The temperature 
departures were in complete coincidence with the 
meteorological conditions. 


Causes of Excessive Precipitation 


The atmospheric circulation around the Azores anti- 
cyclone is such that when the center of the “high” 
maintains its normal January position as shown on 
fig. 1, large quantities of Tropical Marine (Tm) air 
whose warm, moist properties are acquired over the 
ocean waters of the Sargasso and Caribbean Seas, are 
transported northward over the western North 
Atlantic Ocean. Cold, dry Polar Continental (Pc) air 
masses, whose origin is over the Arctic tundra of 
northern Canada, then invade the entire eastern 
United States and the most vigorous interaction of the 
two air bodies occurs over the Atlantic Ocean. 

With an intensification and westward extension of 
the Azores anticyclones, as occurred in January 1937, 
there is a decline in the velocity of the Polar Conti- 
nental air masses as they proceed south-eastward and 
the principal zone of contact with the Tropical air 
occurs over eastern United States instead of at sea. 
This was indirectly the cause of the abnormally high 
temperatures of last January in the eastern portion of 
the United States. The cold, dense air mass served as 
an invisible barrier to the Tropical Marine air, which 
ascended aloft along the boundary surface, furnishing 


* Humphreys, W. J.: Why Some Winters Are Warm and Others Cold in the 
Eastern United States, Monthly Weather Review, vol. 42, pp. 672-675, Decem- 
ber 1914. (35 charts.) 


an endless supply of moisture for precipitation as long 
as these conditions were maintained. 

As yet we do not know what relationship exists 
between the outbreaks of Polar air and the intensity 
and position of the quasi-stationary anticyclones. The 
explanation may be discovered by further investiga 
tion of the source areas or it may require research con’ 
cerning disturbances of the stratosphere or variations 
in solar energy. 


Mammoth Cloud Systems 


Figure 2 is a diagrammatic cross-section of the atmos- 
phere from west to east across the Appalachians during 
one of the typical rainstorms that occurred in the Ohio 
Basin last January. Even though the vertical scale is 
greatly exaggerated on the diagram, the wedge of 
cold Polar air is a far more formidable barrier than the 
the Appalachian Mountains which extend to only 
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Widespread Rainfall of January 


In January 1937 the velocity of the Polar air masses 
invariably diminished to such an extent that the line 
of contact with the Tropical air bodies became nearly 
stationary after reaching and paralleling the western 
face of the Appalachian chain. This entire frontal 
zone then, in meteorological terminology, was charac- 
terized by “fronto-genesis”’, meaning that the boundary 
between Polar and Tropical air currents became more 
sharply defined. Oscillatory movements were conse- 
quently produced along the boundary, and these, as 
has been shown in detail by the Soil Conservation 
Service climatic project in Oklahoma,’ are a control- 
ling influence in the type and intensity of precipita- 
tion. Because of the westward extension of the 
Azores anticyclone in January, the fronto-genetic field 
paralleled the western Appalachian area and permitted 
a tremenduos volume of warm, moist Tropical air to 
ascend aloft over the cold Polar barrier, resulting in 
widespread rainfall. 


3 Corwin, Leonard B., Sampling the Weather at the Oklahoma Climatic Research 
Center, p. 237, April 1937, Sor ConsERvATION. 
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one-third or one-fourth of the height of the air mass. 
Condensation begins with the formation of alto-stratus 
clouds from which a steady light precipitation soon 
falls. As the lower levels of the atmosphere become 
saturated by the precipitation, lower cloud decks 
such as stratocumulus and stratus develop and may 
eventually coalesce into a single cloud system as much 
as sixteen or seventeen thousand feet in thickness. 
The resulting rainfall is known as the “warm-front 
type’ and produces an extensive steady uniform pat- 
tern that may conceivably be maintained for several 
days. However, this rainfall pattern may become 
considerably complicated if the transport aloft of the 
Tropical Maritime air is sufhciently active. Huge 
convective currents may be created after a certain 
critical ascension is attained, and manifest themselves 
in the form of cumulo-nimbus clouds that may extend 
to an elevation of thirty to forty thousand feet. Con- 
vection generally results in precipitation that is ex- 
tremely variable in intensity, amount, and distribu- 
tion, but it is most likely to produce downpours which 
may cause serious soil erosion. The soil erosion 
(Continued on p. 266) 
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LL SOUND PLANNING is based on a defi- 
nite objective, a comprehensive inventory, an 
adequate history, and a broad knowledge of 
applicable controls. 
Soil and water conservation is not an end in itself, but 
a means by which a nation can preserve natural re- 
sources, control floods, prevent impairment of reser- 
voirs, maintain the navigability of rivers and harbors, 
protect public health and public lands—all of which 
are in the interest of public welfare. 


Values—Individual and National 


When public funds are being expended, benefit to the 
individual farmer for whose land plans are being made 
must be considered as secondary to the public benefits. 
This should not be construed to mean that the plans for 
the individual farm should not benefit the operator by 
aiding in maintenance of his soil and conservation of the 


rainfall for crop production. In this respect, a benefit 
accrues to the farmer through the safeguarding of his 
capital stock, the land, and by making possible the 
utilization of the land and the conserved water for his 
personal profit, over a long period of years. In this re- 
gard, the long-time benefits to the individual are com- 
mon to those of the Nation asa whole. The immediate 
benefits to the individual should be sufficient to con 
vince him of the value to himself and his children of 
carrying out a program that will attain the desired end. 


The Watershed Approach 


Because of the broad objectives of soil conservation, 
the watershed approach has been used by the Service 
in its demonstrational program. Little can be accom- 
plished toward flood control, prevention of impairment 
of reservoirs, or maintenance of the navigability of 
rivers and harbors, if only isolated farms adopt con- 
servation measures. Food waters and silt loads do not 
stop at farm boundaries, nor at county lines, hence the 
need for community action on a watershed basis as an 
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OR SOIL AND WATER: - 


additional objective in a program designed to conserve 
soil and water. 

Bearing in mind these broad objectives which can 
be attained through a soil- and water-conservation 
program, the planner must turn his attention to an 
inventory of conditions as they now exist. The 
fact that Cecil sandy loam is excellent cotton soil does 
not guarantee that the soil in its present condition is 
capable of producing an excellent crop of cotton. 
With the topsoil removed by erosion, this soil drops 
to the level of inferior soil types for crop production 
purposes. Even though a portion of the topsoil 
remains, the topography may be such that continuous 
use of the land for rowcrop production will eventually 
cause washing away of the remainder. 


by E. J. Utz 


Head,Section of Erosion Control Practices, Soil Conservation Service, Wash.,DC. 


In a comprehensive inventory the erodibility of the 
soil, as well as its normal productive capacity, is im- 
portant, It follows, therefore, that the extent of 
erosion, the degree of slope, and the soil type are 
three significant factors for a physical inventory. 
A fourth factor, land use, or present vegetative cover, 
is also important, not only in explaining why present 
conditions of erosion exist, but also as a starting point 
in outlining future programs of control. A physical 
inventory is not the only prerequisite for proper 
planning on farm and range lands. The ideal erosion 
control and water-conservation plan might involve 
the retirement of large acreages of land from cultiva- 
tion to forest and permanent grass cover. Such whole- 
sale conversion would leave the farmer with too little 
cropland from which to produce agricultural products, 
thus seriously curtailing his income. 

The same curtailment of cropland would throw pro- 
duction out of balance with the food and fiber require- 
ments of the Nation, with resulting scarcity and high 
prices. Consequently, the farm organization must be 
disturbed as little as possible. In order to determine 
the requirements for a stable farm organization, an 


economic inventory must also be made. Both the 
economic and physical inventory, then, are necessary 
for planning work. 
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The third basic requirement for farm planning is an 
adequate knowledge of the history of the area to be 
planned. What crops have been grown on the land, 
and under what cultural practices has the land arrived 
at its present condition? 

On one farm, where Miami silt loam is the predomi- 
nating soil type, serious erosion may have taken place 
because of the continuous cropping to cleantilled 
crops, with the rows running up and down the hill. 
The organic matter content of the soil is very low, 
with the resultant poor physical condition. On such 
a soil, the percentage of run-off is large, and the 
absorption very low. 

On an adjoining farm, under similar soil and slope 
conditions, where an adequate rotation of row crops, 
grain, and grasses and legumes has been continuously 
carried out, with the cultivation on the contour, and 
under a system of strip cropping, practically no soil 
has been lost. The soil is in good physical condition 
and absorbs rainwater readily, resulting in a small 
percentage of run-off. A comparison of the history of 
these two farms not only explains why the one is 
seriously eroded, but points out the remedy to be 
applied in planning a conservation program for the 
other farm. 
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Wide-row contour planting of milo in preparation for fall wheat planting, in Dalhart Co.; Tex 


period of years it may be brought back to a satisfactory 
productive state. 


Farmers’ Discoveries Applied 


Most of the practices being advocated in soil-con- 
servation work today are those that have been dis- 
covered and applied here and yonder by the best farm- 
ers of the Nation. Delving into the history of the 
various farm units provides the picture as resulting 
from conservation of our land resources on the one 
hand, and their exploitation on the other. Research 
studies have perfected many of these practices found 
here and there, and pointed the way to their wide- 
spread application in other areas. 

Often, the application of individual control measures 
is considered all that is necessary in conservation 
planning. Such a viewpoint is similar to that of the 
doctor who prescribes quinine or castor oil for all his 
patients, on the theory that one of these two remedies 
will be beneficial in a majority of the cases, or at least 
seldom harmful. The successful planner, like the suc- 
cessful doctor, must first make a diagnosis of the 
patient’s condition, determine the history of the case, 
and then prescribe the remedies which will effect a 
cure. The patient who delays too long in seeing the 
doctor may not respond to the treatment, and his con- 
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Effective 


in holding soil until next crop is planted. 


The old adage “An ounce of prevention is worth 
a pound of cure” is certainly applicable in conservation 
work. The farm that has been operated without re- 
gard for conservation will need the “pound of cure” 
in the form of additional practices, such as heavy 
fertilization, utilization of green manure crops, longer 
rotations, and the like, in order that throughout a 
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tribution to society comes to an end. Likewise, some 
of our land has been allowed to deteriorate to such an 
extent that its productive capacity is lost, and it must 
now be utilized for purposes which are not so intensive 
as crop or livestock production. : 
As has been mentioned above, both the broad or long- 
time and the immediate or restricted objectives must 
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Orchard with trees planted on contour. Erosion control effected by use of terraces, vegetated strips, and 
contour operations. 


be kept in mind in applying erosion-control measures. 
In areas where floods and silting are not important 
considerations, major attention can be given to the 
conservation of soil and water for crop and livestock 
production. Here the restricted objectives prevail, 
and the interests of the operator and the nation closely 
parallel. Where the control of floods and the reduc- 
tion of silt is of paramount importance, the interests of 
the operator, at least the immediate interests, must be 
secondary to those of the public. In most instances 
controls in the latter case will need to be more drastic 
from the point of view of the operator. 

A major consideration in planning is the determina- 
tion of proper land use. Certain soil types, especially 
under certain slope conditions, are not suitable for the 
production of cultivated crops unless the operator is 
content with heavy soil losses. In the same situa- 
tion, the utilization of this land for pasture or hay 
crops, where they are kept under adequate vegeta- 
tive cover, may not only conserve the soil but at 
the same time return greater profits to the operator. 
The same soil type, under steeper slope condition, 
or a different soil type under the same slope con- 
dition, may have its most effective use only under 
forest cover. The farm planner must have a sufh- 
cient knowledge of the behavior of different soils 
under different conditions, in order to plan adequately 
for proper land use. 

Land use, however, is affected by the extent to 
which it is practical to apply measures of control 
which will aid in soil and water conservation. In- 
creasing the humus content of soils, using a cropping 
system which will provide dense vegetative cover on 


the land during seasons of heaviest rainfall or strongest 
winds, contour cultivation, terracing, strip cropping, 
and contour furrowing—these are among the control 
measures on cropland that may be applied to modify 
land use. Without the use of one or more of these 
control measures, certain lands could not safely be 
cultivated. Furthermore, the application of these 
controls enables the farmer to use a much larger per- 
centage of his farm land for crop production. Thus 
the determination of land use and the application of 
control measures are dependent one upon the other. 


The Means to the End 


The effectiveness of the various control measures 
depends upon their relative value in providing pro- 
tection against the action of water and wind, and in 
retaining as much rainwater as possible where it falls. 
Seldom does any individual control measure meet the 
needs of the situation. Used alone, contour tillage, or 
terracing, is not sufhciently effective, but a combina: 
tion of these with adapted rotations, especially when 
used as contour strip cropping, does provide the neces- 
sary protection. 

Much has been written and said as to the relative 
effectiveness of contour cultivation, terracing, strip 
cropping, rotations, cover crops, and the like, in the 
conservation of soil and water. Suffice it to say that 
the ability of the planner to select the proper com- 
bination of these control measures to fit the infinite 
variety of conditions found on farm and ranch, de- 
termines success in conserving soil and water, and 
in attaining the broad objectives of the national 
program. 
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FARM MANAGEMENT INFORMATION NEEDED 
IN FARM PLANNING 


By E. H. Reed! 


HE fundamental basis of the soil-conservation 

program is wise land use coupled with proper 
soil conservation practices, such as contour cultivation, 
strip cropping, or terracing. Three groups of factors 
should be considered in farm planning, namely; phys- 
ical factors, economic factors, and human factors. 


Physical Factors 


[t is generally agreed that physical factors, such as 
soil type, slope, and degree of erosion, are fundamental 
and must be taken into account in developing a plan 
of work for an area or for an individual farm. While 
these factors can be determined roughly through 
inspection by the conservationist even though he is 
not a trained soil scientist, they are considered so 
important that a detailed conservation survey is deemed 
desirable to obtain more definite information for use 
in farm planning. 


Economic Factors 


The economic factors likewise are fundamental. 
The farmer should be interested in conserving soil for 
the use of future generations, and at the same 
time, he is in the farming business primarily to obtain 
an income rather than to conserve soil. If the soil- 
conservation program unnecessarily reduces this in- 
come or necessitates considerable additional labor or 
inconvenience, he will not follow it. Furthermore, if 
the farm plan is economically unsound and the farmer 
ceases to follow it, he may feel that the erosion-control 
practices such as strip cropping or terracing are to 
blame, whereas the real cause may be a faulty economic 
set-up. Thus, if the demonstrations are to be effective 
and the practices spread to other farms, the program 
must be economically sound and feasible. 

In developing a program for an area or for an individ- 
ual farm, the conservationist sets up both the land use 
and the methods which are to be followed by co 
operators for the next 5 years and which he recommends 
to be followed generally for a more extended period of 
time by other farmers similarly situated. This places 
upon the soil conservationist a great responsibility. 
He must be sure that his recommendations are econom- 
ically sound and feasible, both from a short-time and 


1Head, Farm Management Unit, Section of Erosion Control Practices, Soil 
Conservation Service, Washington, D. C. 
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from a long-time standpoint. It is probable that in 
many instances in the past, insufficient attention and 
study have been devoted to these economic aspects. 

How may the conservationist determine whether 
the proposed program is economically sound? The 
physical factors can be seen, while the economic 
factors must be discovered through study. It is 
therefore essential that certain farm-management data 
be obtained and carefully analyzed previous to plan- 
ning the program for an area or for the individual 
farm. 

The economic feasibility of shifts which are desir- 
able from the standpoint of soil conservation should 
be considered. Probably the easiest method of reduc- 
ing erosion on sloping land is to remove this land 
from clean-cultivated crops and place it in close- 
growing crops such as hay or pasture or to shift from 
row crops, aS corn or cotton, to close-growing crops 
such as small grains. To what extent will the farmer 
be able to utilize these products, either for feed or for 
sale as cash crops? What effect will such shifts have 
on his farm income? 

In many instances it may be desirable to make less 
marked changes in type of farming, and more radical 
changes in methods of farming, such as the adoption of 
contour cultivation, strip cropping, or terracing. In 
most regions, especially in the older areas in the 
eastern half of the United States, the present type of 
farming is the result of long years of experience, deter- 
mined largely by the method of trial and error. In 
such areas, there are ordinarily some fundamental 
economic reasons for the present type of farming, and 
in these areas radical changes might lead to serious 
consequences. On the other hand, in some of the 
newer sections of the country, marked changes in type 
of farming have taken place in recent years, and it may 
be that still others are desirable. The conservationist 
should not be averse to changes in type of farming, 
but before such adjustments are recommended, he 
should be sure that they are economically sound, and 
that the farmer can adjust his operations accordingly. 

The human factors must also be considered—-the 
farmer's training, experience, and ability. He may 
have acquired certain knowledge and skill in handling 
particular enterprises, while he may know but little 
about others. Again, his likes, dislikes, and aptitudes 
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must be considered. The cash-crop farmer may not 
like a year-round job such as livestock production, or 
the hog farmer may be averse to milking cows. A 
program which involves marked changes may cause 
him to refuse to follow soil-conservation practices. 
The consideration of these important, and at the 
same time somewhat intangible, economic, and human 
factors should not dampen the soil-conservationist’s 
ardor for desirable changes in either land use or 
methods. It is agreed that in the interests of both 
private and public welfare, something must be done to 
prevent the present rate of erosion. However, recom- 
mendations for physical changes should be made only 
after careful study of the economic and human factors, 
and after it has been determined that the program is 
sound in all aspects. If this is done, we may feel 
confident of a spread in recommended practices. 


Needs for Farm-Management Information 


In the consideration of economic factors, certain 
farmmanagement data are necessary. The use to 
which the information is to be put will, to a consider- 
able extent, determine the kind of data which should 
be obtained. This information is needed for three 
specific purposes in farm planning; first, to help 
determine the plan of work for the area; second, to 
fit this general plan to the needs of the individual 
farm; and, third, to study the effects of the application 
of the plan to the individual farm, and to determine 
what, if any, changes are needed in the plan. 


Plan of Work for the Area 


Farm-management, as well as conservation surveys, 
should be made in a newly designated demonstration 
area, to serve as basic information for the plan of work. 
The farm-management data are essential in determining 
the economic soundness and feasibility of the changes 
in land use or methods which are shown by the conser’ 
vation surveys to be worth while. Such data may be 
obtained by the making of farm-management surveys 
on a well-selected sample, consisting of from 15 to 25 
percent of the farms in the area. The farms surveyed 
should be representative of the type of farming, size of 
farm, soil type, topography, and quality of farming. 

This survey should be a complete income survey 
showing land use, the acreage and yield of various crops, 
the kinds and amounts of livestock, the amount and 
value of crop and livestock sales, the amount of prod- 
ucts furnished by the farm for the family living, and 
the various items of expense. These data should be 
completely summarized and analyzed so as to show the 


incomes, the factors affecting incomes, and the strong 
and weak places in the present methods of farming. 
In analyzing this information, it may be well to com- 
pare the organization and methods used on farms ob- 
taining high returns with those of farms obtaining low 
returns. 

In order to determine the correlation of the physical 
and economic factors, the data obtained from the farm’ 
management survey should be studied in connection 
with those obtained from the conservation survey. 
Changes suggested by the need for soil conservation 
should be carefully studied so that they may be made 
to fit in with the farm-management program. Likewise, 
the changes desirable from the farm-management stand- 
point should be studied as to their soil-conservation 
implications. Data which show only the static pic- 
ture of the present farm organization are of compara- 
tively little value. They should be so analyzed as to 
show what changes are required. If the plan of work 
is developed with the aid of this kind of information, 
it should result in a program which is sound and feas- 
ible from the standpoints of both soil conservation and 
farm management. 


Plan for the Individual Farm 


Inasmuch as not all farms in an area are identical, the 
general plan of work for the area will not fit all farms. 
It is therefore essential that certain information be ob- 
tained on each farm before planning begins. For those 
farms included in the sample of the area, this informa- 
tion will already have been obtained. On individual 
farms such data should include the kind and amount of 
livestock, the feed which has been available for this 
livestock, the amounts of feed purchased, and the 
acreage, yield, and sales of principal cash crops. With 
this reconnaissance data at hand, it is possible to deter- 
mine those changes which should be made to corres- 
pond with the livestock feed needs of the farm. After 
the tentative plan for the farm is developed, a check 
should be made to determine to what extent the needs 
have been met, and if necessary the plan should be 
revised. A study should also be made of the net 
income possibilities under the new plan as compared 
with the old. 


Determine Need for Change 


Even though all information is available when the 
farm is planned, it may be impossible to develop a plan 
which fully meets the needs or to get the farmer to 

(Continued on p. 266) 








PPLICATION ~ FARM MANAGEMENT 
_<DATA ” FARM PLANNING 


ROM the physical point of view alone it is en- 

tirely possible that a group of properly selected 
scientists can draft the ideal soil- and moisture-conser- 
vation program for a specific tract of land. Because 
of the social demands made upon that same tract of 
land, however, it is mandatory that when design- 
ing programs the economic aspects of land-use methods 
and practices be given parallel attention with the 
physical facts. 


Point of First Consideration 


It is recognized that in the past many different types 
of conservation programs failed to attain success be- 
cause it was impossible to secure proper consideration 
or development of the economic phases of either pro- 
posed or established plans. For example, history tells 
us that during the last half of the nineteenth century a 
definite effort was made to establish a long-time fores- 
try-conservation program in the United States. But 
despite the fact that the leaders recognized the eco- 
nomic phase of the program, it suffered from a lack of 
cooperation on the part of land owners who had a 
vision far shorter than that of the leaders. Conse- 
quently, complete adoption of this particular conserva- 
tion program was delayed. 


1 Assistant, Farm Management Unit, Section of Erosion Control Practices, Soil 
Conservation Service, Washington, 
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Dogueion 

can be maintained, Farm organizations 
properly balanced, Soil conserved by careful 
planning. 





By Melville H.. Cohee’ 





An appraisal of the type of farming, with adequate 
attention to the land use and individual farm organiza- 
tion, is definitely necessary in a study to determine a 
soil and moisture-conservation control program for 
any area. Before starting work in an area, an over-all 
plan should be drafted and all parts properly coordi- 
nated so that it will serve as a guide to those who work 
out the plans for individual farms. 

Given such factual information as is available from a 
physical and economic review of existing conditions 
in an area, the physical scientists and economists 
become fortified to draft project working plans which 
should be lacking in no phase. Neither type of in- 
formation alone will furnish an adequate basis for 
recommendation, but both types should be analyzed 
in the light of their historical background. 


From Project Plans to Individual Farms 


Each individual farm offers a challenge—this be- 
cause the complicated problems involved are peculiar 
to the farm. The conservationist who is planning a 
program of soil and moisture conservation for the 
individual farm will be confronted with a task of a 
twofold nature; first, he must determine the individual 
problems as they are like and unlike those covered by 
the project working plans; and secondly, he must 


apply correctly the general plans, as previously de- 
cided to be desirable for the area, to the individual 
farm. 

It is only as general recommendations are applied to 
individual farms, which may be operated according to 
different organizations, that the project working plans 
become effective for the area. Consequently, it is 
essential that any agency offering aid to farmers de- 
sirous of reducing soil and moisture losses should have 
at hand a general plan which is sufficiently flexible to 
permit application to individual farms. Furthermore, 
because of this method of approach, it should be ex- 
pected that farms with almost identical physical condi- 
tions might require programs differing in the solution 
of their individual problems. 


Balancing the Farm Organization 


Farms operated almost entirely for cash-crop sales do 
not offer the number of opportunities for combination 
of enterprises as do livestock farms. For the cash-crop 
farms the changes in land use and methods of farming 
warrant direct consideration of input and output. 
However, for the livestock farm the possibility of 
balancing varying amounts of feeds and pasture sup- 
plies against different numbers and types of livestock 
does allow for wider consideration of several possi- 
bilities of cropping programs and methods. 

For the type of farming where livestock enterprises 
are a part of the organization, and to which this dis- 
cussion will be confined, it is very easy to disrupt 
a farm organization by introduction of practices and 
methods directed toward soil and moisture conserva- 
tion. To illustrate use of farm-management informa- 
tion in planning a conservation program, the John 
Brown farm may be used. 


The Individual Farm 


This farmer had 6 horses and 1 colt, 8 dairy cows and 
4 one-year-old heifers, 6 brood sows and 36 young pigs, 
a flock of 100 laying hens and 200 pullets and cockerels. 
To meet the feed demands of this livestock and poultry 
the farmer had the following crop distribution: Alfalfa, 
7 acres; clover and timothy, 20 acres for hay and 10 
acres for pasture; timothy and bluegrass hay, 8 acres; 
oats, 15 acres; barley, 20 acres; corn, 50 acres; open 
permanent pasture, 25 acres. Using standard feed 
requirements for the above livestock, the farmer needs 
approximately 1,192 bushels of corn or its feed equiva- 
lent in grain, 36 tons of hay and 41 acres of pasture of 
good to medium quality. Mr. Brown’s crop acreage 
with average yields for the area will allow production 


of 3,203 bushels of corn or its grain equivalent, 48 
tons of hay, and 35 acres of good to medium pasture. 

From a purely farm-management point of view, it 
would seem that this farmer is understocked in all 
respects except for pasture, while from a soil-conserva- 
tion point of view it is known that his crop yields are 
decreasing and that he is rapidly losing his soil because 
of erosion. The farmer realizes that despite the fact 
that he does well with his livestock, his entire farm 
organization is not bringing such returns as he realized 
a few years ago. 


Changes 


The soil- and moisture-conservation project working 
plans, for the area in which Mr. Brown’s farm is 
located, call for reduction in clean-tilled crops and 
retirement of the badly eroded and steeper areas to 
permanent pasture. The first application of the plans 
to this particular farm resulted in plans for retirement 
of 10 acres of cropland to permanent pasture. To 
improve the farm organization, the 8 acres of old hay 
land which are unsuitable for clean-tilled crops will be 
retired to pasture. This will increase the permanent 
pasture area to 43 acres. The remaining cropland area 
will be devoted to the following crops with a 3-year 
and 4-year rotation, except for the alfalfa area which 
will be a 6-year rotation: Alfalfa, 15 acres; clover and 
timothy, 30 acres; oats, 20 acres; barley, 20 acres; corn, 
35 acres. The clover and timothy hay land will be 
used approximately half for hay and half for pasture. 
The operations to be carried out on the cropland are 
planned in accordance with good conservation practices 
such as contour tillage, strip cropping, buffer strips, 
sodded draws, etc. 

The farmer desires to increase his numbers of live- 
stock and will have 6 horses and 2 colts, 10 dairy 
cows and 6 heifers, 7 sows with 2 litters annually 
rather than 1, and 100 laying hens and 200 young 
chickens. With these numbers in the different live- 
stock enterprises, the annual feed requirements will 
call for approximately 2,000 bushels of corn or its 
grain equivalent, 44 tons of hay, and 56 acres of good 
to medium pasture. To meet these requirements and 
assuming no increase of yields per acre with the 
planned cropping program, the farmer should pro- 
duce 2,545 bushels of corn or its grain equivalent, 
53 tons of hay, and 58 acres of good to medium 
pasture. 

From a consideration of land use, crop-production 
data, and the livestock feed requirement data, it is 
evident that the farmer has made plans to meet the 
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two most important needs. First, he has made shifts 
in his land-use program to meet soil-conservation 
requirements for his farm. Second, he has planned 
his farm-management program to meet those changes. 
He will have a better balanced organization than he 
had before, with possibilities of making the best use 
of his own time and that of hired labor throughout 
the entire year. 

It is true that from consideration of only the physical 
factors of the farm such as degree of erosion, slope, 
and soil type, recommendations could justifiably be 
made whereby the farmer would retire 25 acres of 
cropland to permanent pasture and reduce his corn 
and grain acerage to 60 acres. On the other hand, 
it is inadvisable from a farm-organization standpoint 
to reduce his grain acreage further, as this would 
demand a compensating increase in his hay acreage. 
With the planned program he will have a small sur- 
plus of hay and likewise he will have extra grain. 
These surpluses will allow expansion of his livestock 
program, preferably to either more hogs or a few 
feeder cattle, since his pasture supply is not adequate 
to care for added numbers of livestock which ordi- 
narily use an appreciable acreage of pasture during 
the summer months. 


Plans Should be Justifiable 


Summary and analysis of farm-management data for 
two farms is presented in the table. Insofar as 
present information regarding erosion control is 
available the land-use and cropping rotation programs 
planned for these farms are suitable for reducing the 
soil and moisture losses to a minimum. If the pro- 
posed plans were slightly different, however, an 
equal amount of control could be rendered from a 
physical standpoint, and at the same time permit 
better organizations. 


























Farm 1 Farm 2 
Feed Dust P 
Hay | Grain pete Hay | Grain Berne 
é aje)| (animal (animal 
(tons) | (bushels) Gaile) (tons) | (bushels) Gite) 
Availables1034 anna. ane ae Bs) 988 150 26 563 65 
Required, average 1935-39. oy! 1, 030 125 23 353 55 
Estimated production. 

LOS SS aae ee eeee. 50 1, 199 113 34 554 43 
1036s te eee 85 808 104 30 784 43 
1937.2 eee lll 441 104 30 7AM 43 
NOS 8 Aoki ee 129 588 89 41 396 43 
L930 enc Renee heer Ae 122 665 89 4] 651 43 








Note.—Farm 1: $50 worth of grain was purchased in 1934. The plans call for 
too much hay and inconsistent amounts of grain and pasture, mostly inadequate to 
meet requirements. Farm 2: The plans call for more grain than needed and the 
amounts produced in different years are too variable for best farm-management 
planning. Too much hay will be produced but the pasture supply will be 
inadequate. 
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Supplemental information available to the conserva- 
tionist shows that farm 1, as indicated in the table, has 
hay growing on A- and B-slope fields for a period of 4 
or 5 years, and then it is broken for corn and grain 
followed by a seeding to hay. It is also known that 
these areas are well drained and suitable for shorter 
rotations. Plans could have been made to include 
part of this hay land in shorter rotations, which would 
have balanced the grain production against feed 
requirements and permitted rotation plans of such a 
nature that the irregularity of total grain production 
could be eliminated. Also the farm-management data 
indicates that there will be a shortage on pasture and 
an oversupply of hay. Therefore, by cropping some 
of the meadow and pasturing some other parts of it, 
the total hay production for the farm could be reduced 
and the grain and pasture supplies could be balanced 
with livestock requirements. 

As planned by the conservationist, farm 2 will have 
irregular grain production over the period 1935 to 
1939. It is likewise evident that the hay production 
will be too great and the pasture supply too low for the 
livestock needs. The conservationist overlooked also 
the possibility of removing a fence on some B-slope 
land. This would have allowed redistribution of field 
acreages and in turn a more balanced acreage resulting 
in consistent production of different feeds. No plans 
were made for pasture improvement, but fortunately 
it is possible to add considerable production by proper 
treatment of the area. If these changes were made on 
the farm, the farmer undoubtedly would experience 
appreciably increased returns in addition to those 
possible from the present plans. The increased returns 
would in all probability more than compensate for the 
necessary costs of the added treatments. 

It is recognized that a soilconservation program 
must be justified on a long-time basis, and from either 
the private or public standpoint. The farmer prob- 
ably will not go through with the academic process 
involving careful calculation of feed requirements over 
a period of years and balancing of this process against 
crop, range or pasture acreage and anticipated yields 
and carrying capacities. On the other hand, if the 
planned land-use program fails to fit one of the various 
profitable organizations which are possible for his 
farm the farmer will discover this fact as a result of 
trial and error procedure. One task ascribed to the 
conservationist is to see that the soil- and moisture 
conservation plans are sound from a farm-management 
and organization standpoint. 
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2. Reclamation works on the plains and in the foot- 
hills—flood control, water storage, drainage, and 
irrigation. 

3. Improvement works for the intensive development 
of agriculture—provision of roads, water supply, 
electric power plants and transmission lines, erection 
or reconstruction of rural villages and farm buildings, 
improvement of agricultural methods through educa- 
tion demonstration, the promotion or rehabilitation of 
land settlement. 

4. Sanitation works, principally for the suppression 
of malaria. 

Collectively, these measures are designed to increase 
employment, expand purchasing power, and add to the 
national income; settle on the land surplus industrial 
labor and migratory agricultural labor; intensify and 
stabilize the production of agricultural, forage, and 
forestry crops on appropriate soils; withdraw from 
cultivation or pasturage inappropriate soils; utilize 
water resources for electric power, irrigation and 
navigation; prevent soil erosion and floods; rehabilitate 
and modernize rural centers; promote health; and 
through example provide education in improved meth- 
ods of farming. 

“Bonifica Integrale” embraces several cardinal prin- 
ciples: 

1. The integration of the services which contribute 
to the organization and execution of the work. 

All services in the Government departments which 
were connected with land development in one way or 
another have now been coordinated or transferred to 
the Ministry of Agriculture and Forests and placed 
under a special Under Secretary of State for Land 
Reclamation. This was done to secure the most effec- 
tive collaboration and coordination between engineer- 
ing, agriculture, and forestry—to secure unity of con- 
ception as well as unity of execution. 

These specialized branches are supported by coop- 
erative agencies such as the Department of Public 
Health and the Commission for Internal Migration 
and Colonization—the first for the work of malaria 
control and the second for the adjustment and settle- 
ment on the land of surplus and migratory labor. 

2. The integral character of the execution of the 
work in the field. 

Past work was largely directed to flood control in 
the lower courses of rivers or simply to the drainage of 
marsh areas. This work was unproductive and did 
not fulfill the ultimate purpose of the settlement and 


cultivation of the land. The direct relation between 
the devasting effects of mountain waters and the con- 
sequent disturbance of the water regime on the plain 
was ignored. In Italy at present improvement work 
in the mountain area is considered to be a necessary 
preliminary condition for improvement work on the 
lowlands. In any case it is now an accepted principle 
that these two classes of work must be carried out in 
close relation with one another. 

All work of whatever character is undertaken as a 
unit operation within a definite area—the conservation 
works in the mountain watersheds (reforestation and 
soil erosion control), the reclamation and flood control 
of the plains, the improvement works for intensive 
cultivation and settlement and finally the work of 
malaria control, proceed concurrently. No project is 
independent or localized. 

Under present policies areas are classified by the 
Minister of Agriculture and Forests, in agreement 
with the Ministers of Finance and Public Works after 
a special technical committee of agronomists, foresters 
and engineers, acting through the Under Secretary of 
State for Land Reclamation, has expressed an opinion. 

The selected areas are those where in the public 
interest it is desirable to undertake integral measures 
of conservation, reclamation, improvement, and rehabil- 
itation. The character of the work to be done and its 
degree of importance as a public utility determines its 
classification and category (priority), and hence the 
measures and extent of State cooperation and aid and 
the type of organization necessary to accomplish the 
objectives of the plan. 

Projects of the first category (priority) are those 
which have an exceptional importance in the public 
interest, and which require expenditures too great to 
be undertaken by private enterprise alone. They are 
generally taken in regions where for serious physical 
or social causes the national resources of the soils and 
waters are wasting or are unproductive, or where life 
and property are endangered by recurrent floods and 
landslides or by the presence of malaria breeding con- 
ditions. 

For each classified area a general plan must be drawn 
up and approved by the Under Secretary if the project 
is to be executed with the assistance of the State. 
This plan will include the fundamental principles 
requisite to carry out the purpose of reclamation and 
to assure the utilization of the potential resources of 
the area. 

(Continued on p. 266) 
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hazard is, of course, increased many fold if this sporadic 
rainfal] pattern is superimposed upon a soil well satu- 
rated from existing warm-front precipitation. Not 
only is there greater run-off but mass movements of 
the soil by downhill creep and by slumps and other 
forms of slippage is promoted. 

The previous maximum flood stage of the Ohio at 
Cincinnati in February 1884 and the Dayton flood of 
March 1913 occurred as shown by Humphreys’ 
charts ‘ when there was a westward displacement of the 
Azores anticyclone and abnormally high temperatures 
in the eastern United States. 

It is of interest to note that the westward shift in 
the Azores anticyclone was accompanied by a displace- 
ment to the north and west of the Pacific anticyclone. 
This is shown on figure 1. This shift was correlated 
with a weakened pressure field over the southwestern 
United States which permitted frequent invasions of 
Polar Continental air masses into the Rocky Mountain 
and Pacific coast regions, accounting for the abnormally 
low January temperatures. 





4 Humphreys, W. J.: local citation. 


The episodic fluctuations in climate are those which 
most concern us, for it is the extreme variations which 
bring about the unanticipated flood and drought 
hazards. An excess or deficiency in precipitation for 
any one area must necessarily bear a direct relationship 
to the change in the meteorological conditions usually 
prevailing in the region, and it is obviously futile to 
attempt to determine the critical limits of drought or 
flood conditions for an area without regard to the 
genesis of complete storms. A study of 50 or even 
100 years of climatological data from various stations 
sparsely scattered about various watersheds may yield 
no indication whatsoever as to the climatic extremes 
that may develop from the active meteorological 
forces if all were simultaneously called into play. 

The province of climatology in soil conservation is 
necessarily one of enlightenment. The climatologist 
must recognize and inform others of the climatic risks 
and hazards. Human endeavor can anticipate and 
prepare for the extreme conditions which produce 
floods and thereby lessen their ravages, but we do not 
expect to prevent their occurrence. 





FARM MANAGEMENT INFORMATION NEEDED 
(Continued from p. 261) 


adopt it in its entirety. Additional studies should be 
carried through from time to time to see how the plan 
is fitting in with the needs and what additional 
changes should be made. This information could be 
obtained either by repeat surveys, or by farm-account 
records. Since the farmer is more willing to make 
changes based upon data which he himself helped to 
compile, it seems advisable that as many cooperators 
as possible be encouraged and assisted in keeping farm- 


account records. It is advantageous, wherever pos- 
sible, that this farm-account work be carried on in co- 
operation with the college of agriculture, since in most 
States the colleges already have well-developed pro- 
grams in farm-account work. These additional records 
will add to their program, and the extension specialists 
can be of considerable assistance to the Soil Conserva- 
tion Service in helping to summarize and analyze these 
data, and in planning an economically sound program. 





AGRICULTURE’S NEW APPROACH 


(Continued from p. 246) 

The bureaus will carry the technical load and, as 
explained, the preliminary examinations, at least, will 
be carried on in the field by their representatives work- 
ing as committees. This type of cooperation is new 
to the Department and is being watched with a great 
deal of interest. To date there is every evidence that 
it will succeed and that it will open the door to a 
broader, more comprehensive method of departmental 
approach in many fields. 


WATERSHED CONTROL IN ITALY 
(Continued from p. 265) 

3. Encouragement of private enterprise in coopera- 
tion with the State. 

The Government’s services are supported by aux- 
iliary reclamation, veteran, and farmer agencies. 

Landowners are organized into more than 1,000 as- 
sociations (“consortia”) for the development, execu’ 
tion, management, and upkeep of projects. These as- 
sociations have the legal character and function of 
public utility corporations. 











TRAVELING SOILS 


(Continued from p. 253) 


the maps. From time to time the surveyors checked 
their observations with the impressions of the resi- 
dents. Sometimes the farmers had observed accurately 
and thoroughly, and sometimes their ideas were com- 
pletely erroneous as far as this disaster was concerned. 
It would have been interesting to know how this 
flood compared with others which they have experi’ 
enced. 
Analyses To Follow 


As previously intimated, all effort thus far expended 
has been concerned with the securing of survey data 
before the farmers disturbed the soil. No time has 
been available to study the 200 (approximately) cross- 
section surveys which have been made; and in order 
to prepare a reliable summary of the work it will be 
necessary to measure the maps, make moisture deter- 
minations on the samples, calculate the probable total 
deposits and removals for the unmapped areas, and to 
summarize these data for the various sections of the 
valley. While no definite statements can be made at 
present about the findings of this survey, a few general 
comments based on field observations can be offered. 


The Flooded Zone 


Asa basis for understanding the following comments, 
a few facts about the flooded zone in the valley itself 
are necessary. Above Point Pleasant, W. Va., the 
flooded zone was less than that of the 1913 flood, and 
beyond this point it was greater than that of all known 
floods. In general, the flooded zone increased grad- 
ually in width from Pittsburgh to Cairo. In the 
upper part of the valley the distance from the river 
bank to the edge of the flooded area rarely exceeded 
one-fourth mile in width, while below Owensboro, 
Ky., this zone at times exceeded 5 miles in width. 
Three important exceptions occur—one between 
Cincinnati and Louisville and two between the latter 
city and Owensboro. In these locations the Valley of 
the Ohio narrows until it assumes almost a gorgelike 
aspect, and the conditions encountered in the flooded 
area here differ materially from those just above and 
below. Another fact of interest is that practically all 
the farms in the valley were affected in some way. 
As the river was the important highway at the time 
the area was settled, practically all property lines run 
at right angles to the river bank. Consequently, each 
farm has a “river front” and extends back to the base 


of the hills. 


The flood plain along the 983 miles of river may be 
divided roughly into three parts. The valley from 
Pittsburgh to Cincinnati constitutes one division and 
is characterized chiefly by moderate deposits and 
removals, with the area affected rarely extending over 
one-fourth mile from the river bank. While many of 
these removals and deposits were often probably only 
4 to 1 inch in depth, their effect, combined with that 
of the water coverage, usually resulted in ruin for 
winter wheat and alfalfa seedings. No appreciable 
deposits were found near the upland unless there 
was a swale or depression leading down from the main 
channel. This condition was general throughout the 
valley, and in no instance did the writer observe more 
than a trace of deposit in an area filled by backwater 
from the river. In fact, were it not for the telltale 
line of trash left at the high-water mark, it would be 
impossible to tell that most of these areas had been 
flooded. This and other supporting observations 
lead to the conclusion that the main silt load was 
carried in the zone of strongest current, and that this 
zone followed the regular channel. 


Deposits on Wide Flood Plains 


Another part of the flood zone having distinct char- 
acteristics 1s the area of wide flood plains which occurs 
below Cincinnati. In this part, with the exception 
of a zone on either bank of the river about one-fourth 
mile wide and parallel to the channel, deposits were 
usually found only where trees and brush checked the 
rate of flow. As these occurred chiefly in swampy 
areas, little deposit was left on the cultivated land. 
These deposits rarely exceeded % to 4 inch in depth 
(dry basis). Different conditions were found in the 
vicinity of the two large bends near Evansville, Ind. 
These bends lay in a location apparently subject to 
unusual current conditions, and uniform deposits of 
1% to 2% inches of silt and silty clay were found over 
appreciable areas in this part of the valley. 


Bottom Land Soils 


Soil survey maps of scattered areas along the Ohio 
River show that in general the bottom land soils are 
silty in nature, with silt loams predominating. Rela- 
tively small areas confined to back bottoms are silty 
clay, and narrow strips along stream edge are in places 
sandy. Many of the deposits of sand in the recent 
flood were laid down upon silty soils, and where de- 

(Continued on following page.) 
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reviewed in this department in June. Curtailed 
space requires its omission from this issue. 








(Continued from preceding page.) 
posits of sand are deep, some of the best soils of the 
valley have been ruined for agricultural purposes. 
Silt deposits may be considered an advantage rather 
than a detriment, as deposition is the natural process 
by which such bottom land soils are formed. 

The deposition of silty material was greatest in 
pockets of the bottoms where eddies formed, and in 
estuaries of the lateral tributary streams in the regions 
where the streams carried a heavy load of sediments. 


Gouging 


As would be expected, the gorgelike areas of valley — 
the third division—showed evidences of bank cutting 
and hole “gouging”, usually associated with sand 
coverage. Drifts of medium sand 6 to 7 feet in depth 
have been observed in some localities, and areas as 
much as 250 yards wide were sometimes covered to 
an average depth of 6 to 10 inches. Such areas are 
hopelessly ruined unless a future flood removes the 
sand. In general it might be said that the entire area 
from Cincinnati to Cairo has an appreciable amount 
of sand coverage: The sandy deposits occur along the 
stream edge of the bottoms. In most cases this presents 
a serious problem, as a sand drift has no greater agri- 
cultural possibilities in the Ohio Valley than on the 
Great Plains. 

Removal of soil from fields by cutting action of flood 
waters has occurred in numerous places throughout 
the entire flooded area of the Ohio River, but is more 
pronounced between Cincinnati and Cairo. There 
has been little gouging except where flood waters made 
short cuts across bends. These areas, although spec- 
tacular in appearance and devastating to the land 
where they occur, are confined to comparatively small 
areas. Sheet cutting in general is widespread, con- 
sisting of the removal of 14 to 6 inches of the surface 
soil from entire fields, while in places near the streams 
cutting has sometimes been as much as 1 to 2 feet deep. 
These areas are usually found where the flood waters 
were constricted in rather narrow bottoms and reached 
a depth of 30 to 50 feet or more. 

The most severe and widespread damage of this 
kind occurred upon plowed fields, corn stubble, and 
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soybean stubble, whereas alfalfa, grasses, or even a 
cover of weeds furnished remarkably good protection. 
On some of the more exposed positions close to the 
main channel where the river was straight, or where 
the water had a tendency to cut across bends, even 
the best cover was not sufficient to prevent cutting. 
As corn is the leading crop of the valley, it may be 
readily seen that much of the land was in prime con- 
dition for cutting, and to this fact alone is due much 
of the loss sustained upon farm lands. 

In addition to the silt, clay, and sand deposits, the 
entire valley, particularly from Portsmouth to Cairo, 
is littered with drifts of trash. These vary in com- 
position from cornstalks and whisky barrels in one area 
to brush, logs, and wrecked buildings in others. They 
occur in fence corners, groves, drainageways, and even 
in open fields, and cover areas from 1 or 2 rods square 
to 2 or 3 acres. At present they constitute a very 
noticeable feature of the area, and one of considerable 
annoyance to the farmer. However, given some dry 
weather, a match and some kerosene will eliminate this 


problem. 
Tributary Valleys 


Uniform deposits of silt, rarely exceeding 2 to 3 
inches in depth, were noted in the valleys of some of the 
tributaries. However, these deposits did not extend 
more than a few miles above the mouth, and no impor- 
tant deposits were noted on the south or east sides of 
the Ohio River. The valley of the Kanawha River, 
for example, had no trace of deposit above its mouth, 
whereas the Miami, Scioto, and other rivers in Ohio 
contained silt deposits at their mouths. To date, no 
survey has been made on the mouth of the Wabash 
River. 

The above observations relate only to the outstand- 
ing, easily noted effects of the flood. What it actually 
meant in tons of soil deposited or removed from 
alluvial lands, acres of land altered or destroyed, anda 
number of other things can be estimated only after the 
feld data have been analyzed. Unfortunately the pre- 
flood conditions can only be estimated by approxi- 
mation. It is hoped, however, that the final analysis 
will bring to light a number of interesting facts as yet 
unsuspected. 
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San Francisco Creek, showing bank improvement, 
vegetation, and regulated stream flow. 
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By A. T. Semple and B. W. Allred ! 


RIJOLE and San Francisco Creeks, sister tribu- 
EF taries of the Purgatoire River in southeastern 
Colorado, the one an ugly twisting barranca, void of 
trees or brush along its course, its flood-season waters 
gnawing gullies in the naked soil; the other a pretty, 
meandering drainage with thickets and tree growths 
to its water's edge, present today convincing examples 
of the over-grazed watershed stream and the stream 
flowing through land that has known the solicitude 
of soil-conscious owners. Along Frijole Creek can 
be seen huge webs of gullies and gulches, cut by the 
erratic torrential rains which are common in the 
vicinity, until the whole drainage is in the incipient 
badland stage. It takes 150 acres of land on Frijole 
Creek to support one cow. 

Over on San Francisco Creek, but a few miles away, 
the scene presents a picture so different as to be almost 
unbelievable. There the once abused and barren land 
has been transformed into a highly efficient farming 
and pasture unit. Trees grow along the streams, 
cattle fatten on the rich grasses, and dark green fields 
of alfalfa thrive on the lower better-watered lands. 

The explanation lies in the story of Louis Cortese 
and his brother Charlie who in the year 1910 began 


1 Mr. Semple is senior agronomist, Soil Conservation Service, Washington, D. C.; 
Mr. Allred is associate range examiner in Region 6. 
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the purchase of a ranch in the San Francisco Creek 
basin. Today they operate some 3,000 acres of deeded 
land and 320 acres of leased land. Storm waters are 
spread on about 2,000 acres from adjoining foothills 
and mountain slopes. A 30-acre field which in 1910 
was principally a prairiedog town and would not 
keep a saddle horse, now produces about 2 tons of 
alfalfa hay per acre. The whole ranch now winters 
600 calves with a gain of 150 pounds per head. The 
only purchased feed is some 100 pounds of cottonseed 
cake per head. 

When the Corteses acquired the land, the San Fran- 
cisco Creek and its tributaries were wild, uncontrolled 
gullies which were eating away the heart of the ranch. 
The hay crop was scarcely worth the harvesting, and 
an 800-acre pasture which had been overgrazed for 
many years would not sustain five head of cattle. 


Rocks Utilized 


The Corteses were men of courage. They gathered 
up the rocks and boulders strewn over the land and 
built a barn 200 feet long with rock walls. They 
used more rocks to check the mountain floods and turn 
them out where the water would produce forage crops. 
The lesser gullies were plugged with earthen struc- 
tures. Then, possessing ingenuity as well as courage, 
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Frijole Creek, showing depth of channel and bank 
cutting, 3 miles from head of drainage. 


the Corteses set to work to ditch the flood waters on 
to hay lands and broad, gently sloping tablelands 
where now the water is deployed out by an automatic 
system of spreaders. 

A large part of the floodwater comes from 2 square 
miles of a steep mountain side which has been so 
grazed, by cattle only, that it has a good cover of 
shrubs and grass. During the last 25 years no in 
crease in run-off intensity has been noticed. (On 
similar slopes outside the Cortese properties where 
goats have destroyed most of the vegetation, the land 
is slashed by deep arroyos and it takes more and 
more acres, each year, to keep a goat.) 


Torrents Checked 


From this steep slope, after a rain, the water rushes 
in a torrent down its rock-bottomed channel. At 
times, the force of flow is so great that a horse can- 
not cross the channel. Occasional floods move 
boulders as large as 4 feet in diameter. At one point 
across this intermittent stream, which may run three 
or four times during the growing season, the Corteses 
have built a check dam of brush and rocks. The dam 
is about 12 feet long and less than 5 feet high. The 
cost was 3 days’ work for two men. 

This structure lets enough water into a V-shaped 
diversion ditch to cover about 500 acres. The ditch 
is 4 feet deep andfone-half mile long. Farther down 
the natural channel there are other similar dams. 


The second one consists of brush and rocks as does. 


the first, is about 10 feet long, and diverts water for 
some 120 acres. 


Self-Cleaning Ditches 


These ranchers have found that it is particularly 
important, in order to keep down operating costs, 
that their ditches be self-cleaning. This is especially 
true where they run through rough brushy land where 
teams cannot be used. They have one $500 ditch, 
a mile in length, which had to be abandoned because 
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it has too little gradient and fills with silt. Having 
to clean a ditch is to them like having to buy the land 
all over again. For their conditions, where the water 
carries considerable silt, they like to have a velocity 
that will carry the silt without inflicting further 
damage. 

From the diversion ditches, spreader ditches made 
by plowing one to three furrows carry the water 
on to the high points of the alfalfa meadow and 
western wheatgrass (blue joint) pastures. Wherever 
the water concentrates after having covered the land, 
another spreader furrow picks it up and spreads it 
again. Generally the spreaders are 100 or more feet 
apart. As this process continues, the water discards 
more and more silt and clay, and by the time it reaches 
the stock ponds it is almost clear. In the Cortese 
ponds there has been no appreciable silting within 
the past 10 to 15 years. (Think what that would 
mean to the life of our large reservoirs!) With seven 
such ponds, the Corteses have never had an animal 
bog down. 

As for the spreader furrows, generally these become 
narrower and have slightly more gradient at the 
farther end. 

The sediment picked up on the mountain side and 
deposited on the pastures is highly valued by these 
ranchers—this because of its fertilizing value. The 
initial flow after a long dry spell, being dirty and full 
of organic matter, is not used for stock water. 

We were told by Louis Cortese that this water- 
spreading system causes 1 acre to produce as much as 
would 10 acres without it, and this checks very closely 


(Continued on p. 288) 





Earth check dam (shown between the two x’s) in 
pasture gully on Cortese property, built 22 years ago. 
About 200 yards above it there is a similar structure 
which diverts water for 32 acres of meadowland. 
The bottom of the arroyo is nearly 15 feet below the 
top of this dam, which supplies water for 5 acres. 
It is estimated that the two dams could be built in 
10 days by two men with teams and slips. The 
water for both comes from 100 acres of shaley soil on 
one side of the hill in the immediate background. 
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three-fourths of the States. The total an- 
nual production for the United States amounts to 
more than 150 million bushels of apples, 50 mil: 
lion bushels of peaches, and 20 million bushels of 
pears. Citrus fruits are grown in the South in 
the Gulf States and in the West, principally 
in California the total amount being over 75 
million boxes. Besides this, the annual pro- 
duction of small fruits and nuts amounts to 
several million tons. 


Aue pears, and peaches are produced in 


1In Charge, Technical Unit, Engineering Section, Soil Conservation 
Service, Washington, D. C. 
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By C. L.Hamilton 
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The greater number of the orchards and vine- 
yards from which this fruit comes are located on 
sloping lands where soil erosion may be a serious 
factor. Field observations indicate that some of 
the most serious erosion in the country occurs in 
peach orchards in the South and East and in some 
of the square-planted, irrigated orchards in the 
West. The practices of square planting and 
clean cultivation, without any regard for direc- 
tion, degree or length of slope, have so acceler- 
ated erosion that abandonment of large acreages 
is often necessary. In many places there is exces- 
sive loss of topsoil, and slopes are riddled by gul 
lies. Too often young orchards must be aban- 





doned at the very stage where they should be coming 
into full production. Others may be carried for a 
longer period, but the continuous loss of topsoil and 
expensive fertilizer prevents profitable yields and 
quality. 

In striking contrast, foreign orchards and vineyards 
are, almost without exception, not only planted on the 
contour where the land is sloping but in many places 
are provided with supporting walls and terraces to 
bench the hillsides and conserve rainfall, to check 
erosion, and to facilitate proper cultivation and fer- 
tilization. 

Problem Complex 


Some time ago T. B. Chambers, head of the section of 
engineering, concluded that erosion control in or- 
chards, particularly with regard to the establishment 
of new orchards, was an important problem in many 
of the Service demonstration areas. Investigation 
revealed the fact that practically no published liter- 
ature or experimental data on the control of erosion in 
orchards exist today. The recent bulletin, “Orchard 
Terracing”, by the Clemson Agricultural College, 
Clemson, S. C., is one of the first of its kind to be pub- 
lished. Additional complications are added to the 
problem by the nature of present orchard-culture prac- 
tices. Because of the extensive measures that must be 
used to combat insect or disease infestations, and the 
direct influence of changes in fertilization or cultural 
practices on yields and quality of fruit, orcharding is a 
specialized field. 

The Service has a few field technicians who have had 
some experience and who have devoted considerable 
thought to the control of erosion in orchards. Also, 
throughout the regions there are some orchard farmers 
who for a number of years have been practicing one or 
more erosion-control methods. 


To Pool Ideas 


After consultation with the various regional con 
servators and technical sections involved, it was 
deemed advisable to hold an orchard conference. By 
this method it would be possible to pool the limited 
experience and ideas available and to develop recom- 
mendations for basic practices to control erosion in 
orchards. It was believed that such recommendations 
would serve as a foundation for the development of a 
more detailed and complete plan for application in the 
regions concerned. Approval was finally secured and 
it was decided that two orchard specialists, preferably 
an agronomist or horticulturist and an engineer, from 
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each of the interested regions should attend the con- 


ference. 
Conference Procedure 


HE CONFERENCE was held March 15-19, 

with Region 1 represented by C. A. Frye and 
John T. Bregger; Region 2 by M. L. Nichols and 
Ernest Carnes; Region 3, William B. Nivison and 
Frank Trull; Region 5, W. D. Teare and Ben B, 
Sproat; Region 10, J. G. Bamesberger and Fred Her- 
bert; and region 11, T. A. Steele, and C. C. Johnson. 
The Bureau of Plant Industry appointed Dr. F. P. 
Cullinan and Dr. J. R. Magness to act in an advisory 
capacity on orchard culture. This group, together 
with representatives from the engineering, agronomy, 
and erosion practice sections in Washington, was 
divided into three committees. One committee con- 
sidered the development of erosion practices for stone 
fruit orchards (peaches in particular); the second com- 
mittee concentrated on pome fruit orchards (apples, 
pears, etc.); and the third committee was assigned to 
irrigated orchards, its recommendations to apply espe- 
cially to the Pacific Coast States. 

All committees were brought together in a general 
meeting during the morning of each day to consider 
problems of general interest and for group discussions 
of the various committee recommendations. During 
the afternoons the committees usually met in individ- 
ual groups for the purpose of revision or to develop fur- 
ther recommendations on their respective assignments. 


Ideas Direct From Field 


Field representatives came to the conference with 
prepared material and lists of the definite problems of 
their areas. The interchange of ideas resulted in the 
development of certain basic erosion practice recom- 
mendations for orchards, and when the complete report 
of the conference is compiled and distributed among 
soil conservation workers it is hoped that the informa- 
tion will partially supply the needs of those interested 
in this special phase of the work. Such recommenda- 
tions as can be set forth in this article must of neces- 
sity be more or less general. They will be confined 
primarily to the establishment of new orchards, for it 
is here that it is possible to introduce the most effective 
erosion-control practices. 


General Recommendations 


A IS CUSTOMARY in all the work of the 
Soil Conservation Service, the orchard-manage- 
ment problem for erosion control was considered as 























RECOMMENDATIONS=IN=BRIEF 


1. New orchards should be set out in areas rec- 
ommended. by the various State experiment 
stations, extension services, and good orchardists, 
and subsequent fertilization should be in accordance 
with their recommendations. 


2. In general, it is hazardous to plant orchards on 
soils where severe erosion is already present or 
where there is a root penetration depth of less 
than 3 feet. 


3. A systematic plan showing complete lay-out 
of orchard (tree locations, roads, turn rows, terraces, 
cover strips, etc.), should be prepared for new 
orchards before planting. 


4. Orchards requiring seasonal cultivation should 
be limited to approximately the same slopes as are 
recommended for cultivated farm crops. 


5. Relatively steep slopes can be used for noncul- 
tivated orchards provided it is possible to establish 
and permanently maintain an _ erosion-resistant 
cover. 

6. Contour planting and tillage should be rec- 
ommended for all orchards except possibly on some 
of the A slopes. 


7. Both winter and summer cover crops, buffer 
or alternate middle strips, should be used in cul- 
tivated orchards wherever possible to maintain 
fertility and retard erosion. 

8. Terracing is recommended if cultivation is 
practiced during rainy seasons or if adequate vege- 
tative cover cannot be established and permanently 
maintained. The major justification for terraces 
in orchards with permanent cover is moisture con- 
servation. 

9. Individual terraces for each main tree row, 
with trees planted on the terrace ridge, seem 
preferable. 

10. Bench terraces are recommended where 
necessary for steeper slopes to conserve moisture, 
check erosion, and facilitate orchard work. 

11. Furrow-irrigated orchards should generally 
be laid out and cultivated according to irrigation 
grades required for uniform water penetration 
with the furrows serving the dual purpose of 
irrigation and erosion control. 

12. Mulching is an effective erosion-control 
measure for orchards and its use should be given 
more consideration. 





a whole by all committees. The ultimate objective 
was to develop a plan of proper land treatment in 
orchard areas that would check erosion, be practical in 
its establishment without hindrance to the control of 
harmful insects or diseases, and would not materially 
curtail the yield and quality of the fruit or interfere 
unduly with necessary and desirable orchard practices 
and culture. In seriously eroded orchards, it may be- 
come justifiable to introduce control measures that will 
temporarily reduce yields or quality, but this will be 
done only where no other known control measure will 
adequately retain the soil. The retention of the top- 
soil and the eventually increased quantity of fruit due 
to an extended bearing period will more than compen- 
sate for a temporary reduction in yield. 


Sites for New Plantings 


New orchards should be set out only in areas recom- 
mended by the various State experiment stations and 
extension services as having satisfactory soil, climate, 
air drainage, etc. They should not be set under con- 
ditions where severe erosion is alr2ady present unless 
the field is first prepared by an adequate soil-building 
and erosion-control program. In general, it is hazard- 
ous to plant orchards on soils that have a root pene- 
tration depth of less than 3 feet. High water table, 
rock strata, or impervious clay subsoils usually mark 
the limiting depth of root penetration. This general 
standard of 3 feet should be increased somewhat as we 
go westward into the section of less rainfall, and it 
may be decreased slightly in the Northeast where 


moisture conditions are more favorable. Orchard 
fertilization, spraying, and general management should 
be in agreement with State experiment station recom- 
mendations. 
Lay-Out 

A detailed topographic map showing a complete and 
systematic plan of necessary terraces or outlets, 
permanent structures, roadways, or cover strips, as 
well as all tree locations and row arrangements, should 
be made for the entire orchard site. In making the 
plan, it is particularly important that such factors as 
equipment to be used in tillage, and spraying and 


harvesting methods be considered. Roads leading to 
the orchard should be sodded or otherwise protected 


from erosion, and definite sodded turn rows of ample 
width should be provided in all orchard lay-outs. 
Straight radial rows can be incorporated in contour- 
planted orchards provided there is assurance that all 
erosive field operations will be conducted on the con- 
tour. Straight cross rows are often desirable for the 
purpose of facilitating orchard work. 


Stone Fruit and Other Cultivated Orchards 


OR THE DEVELOPMENT of erosion-control 
| ie cue orchards that require complete or partial 
cultivation can be considered in the same general 
category as field-row crops. In general, the same slope 
limitations and erosion-control practices should be 
applied. On A slopes the necessary tillage should be 
mainly across the slope, with the final cultivation 
always across the slope. Both winter and summer 
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cover crops should be used wherever possible for the 
maintenance of fertility, to keep up the organic content 
of the soil, and to prevent erosion. On slopes ap- 
proaching the B classifications, contour planting and 
cultivation should be considered; and where the slope 
is definitely B or BB, contour planting should always 
be used. Additional recommended practices for the 
B and BB slopes are terraces, buffer strips, cover crops 
(alternate middles) and contour tillage. 


Cultivation and Cover 


No cultivated orchards should be planted on C 
slopes unless adequately protected by bench terraces. 
Critical slopes in fields often should be left out of or- 
chards and planted to permanent vegetation. At the 
present time there seems to be insufficient evidence 
as to the advisability of attempting permanent sod in 
peach orchards. This is due to its effect on the tree 
yields and growth. It is generally felt, however, that 
clean cultivation or the neglect of covers is overdone 
in the majority of the regions. Permanent buffer strips 
have been found satisfactory in many areas. Other 
sections recommended cover on alternate middles, and 
these should be rotated annually or at regular inter- 
vals. If possible, new strips should be planted before 
the old strips are plowed under. 


Pome Fruit and Other Noncultivated 
Orchards 


HERE THE ORCHARD is maintained in 
permanent sod it is not necessary to limit the 
slope of the land for orchard planting—that is, provid- 
ing the farmer is willing and that it is possible to follow 
adequate erosion-control practices. This implies per- 
manent maintenance of adequate cover. Alfalfa and 
sweetclover should be recommended as permanent 
cover only on soil with a high water-holding capacity, 
where rainfall is ample, and where the soil reaction is 
suitable. In order to establish an erosion-resistant 
cover, it is important to include some grasses with the 
alfalfa and sweetclover. The perennial or self-reseed- 
ing annual grasses or legumes, such as the lespedezas, 
should be used in other areas. Grass mixtures are 
usually recommended because of the denser cover and 
because there is less chance of seeding failure. 
Production of adequate sod should be assured by the 
application of lime and fertilizer in accordance with 
good pasture practices for the respective locality. This 
application should be made in addition to that for the 
normal requirements of the trees. It should also be 
borne in mind that when the orchard is kept in per- 
manent sod cover the tree will require more nitrogen 
than when clean tillage is practiced. When it is neces- 
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sary, due to a root-bound condition, to break the sod 
in orchards on sloping land, this should be done in 
alternate middles on the contour. 


Care of Permanent Sod - 


Mowing of the orchard is recommended especially 
where moisture conservation is necessary. Where 
weed control or moisture conservation are not control- 
ling factors, mowing should be delayed until the grass 
is practically mature. Mowed material should be left 
where it is cut or spread under the branches of the 
trees for mulch. But all vegetation should be kept 2 or 
3 feet from the trunks, to avoid providing a harbor for 
mice. A small amount of hoeing directly around the 
tree is particularly desirable in young orchards. The 
cut material should never be used for livestock feed 
because of the possibility of poisoning from spray 
residues and because of the loss of fertility to the 
orchard. Fire-control practices such as cultivated fire 


lanes on the contour or across the major slope should - 


be maintained where there is a fire hazard. 

Where permanent sod is maintained, the major 
justification for terraces is moisture conservation. 
Since some overtopping is not harmful under these 
conditions, level terraces are usually advisable. In 
certain areas where soils are very impervious the use 
of graded terraces may be necessary, especially where 
a good sod cannot be established. Better moisture 
distribution over the entire terrace interval may some- 
times be secured by using contour furrows between 
terraces, but where a good sod cover is maintained it 
may be satisfactory to use contour furrows alone. 


Irrigated Orchards 


HERE FURROW irrigation is used, orchards 
must be properly laid out so that correct 
grades for uniform rates of water percolation and 
minimum scouring can be secured. In furrow irriga- 
tion short rows should be used; this will cut down the 
head of water and secure proper distribution. The 
length of runs, however, is governed largely by the 
type of soil and other field conditions. The irrigation 
furrows should be constructed so that they will serve 
the dual purpose of irrigation and erosion control. If 
the overhead method of irrigation is used, provision 
must be made to take care of storm water by vegetative 
or mechanical means. In all new orchards, tree rows 
should be laid out so that the irrigation and tillage 
can be accomplished on nonerosive grades. 
In established square-planted orchards on sloping 
lands, there is no practical method of avoiding erosion 
(Continued on p. 276) 
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@ Plowing-in an annual ditch. @) Annual 
ditch constructed on 2 percent grade in cherry 
orchard. @ California orchard terraced on 
contour. @ Severe damage to good apricot 
orchard. Grass in foreground stopped the rills. 
© Plowing under natural cover on slope of 
about 50 percent. © Bench terraces in 
orange grove, developed through cultivation 
only. @ Young orange grove on terrace. 
Monuments to erosion’s workings. Q) Young 
peach orchard in Michigan, under summer cover. 
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with furrow irrigation except by the use of adequate 
cover crops. An alternative by which erosion may be 
partially reduced is to run the irrigation furrows diag- 
onally, at the same time securing the best possible 
grades. This, however, will involve a revision of the 
irrigation system. 

Since cover crops are of primary importance in 
erosion control, further investigation is needed to 
determine suitable species for irrigated orchards under 
western conditions with particular emphasis on their 
moisture requirements. Heavy users of moisture 
deplete available water and may necessitate additional 
irrigation water. Where conditions permit, the pos- 
sibility of using a suitable cover crop should be thor- 
oughly explored before resorting to other methods. 


Terracing 


F THE ORCHARD site soil is erodible, if clean 

cultivation is to be practiced, or if an adequate 
vegetative cover cannot be established or permanently 
maintained, it is recommended that contour planting 
and terracing be completed immediately prior to or 
subsequent to planting. It is really preferable that 
the terraces be constructed wherever possible before 
the trees are planted. Where terraces may not be 
provided for each tree row prior to planting, master 
terraces at the regular terrace interval should be con- 
structed. This will provide protection to the inter- 
vening rows while their respective terraces are being 
developed by subsequent tillage operations. Bench 
terraces should be used on the steeper slopes where the 
construction and maintenance of ridge-type terraces is 
impractical. After the initial ridge with water chan- 
nel has been constructed, the benches are usually 
developed by orchard-tillage operations and in con- 
nection with vegetative strips between the rows. 

A terrace for each main tree row seems to be 
preferable, and it is felt that the trees should be 
planted on the terrace ridge. With this practice the 
size of the terraces will depend somewhat on the 
spacing between tree rows. When trees and terraces 
are established in this manner each row of trees will 
have more uniform soil and moisture conditions. The 
terrace ridge usually contains a high percentage of 
topsoil, and the concentration of moisture in each 
terrace channel immediately above the tree rows should 
give the most favorable growing conditions. 

In terraced orchards some deviations from normal 
tree spacing may be advisable. When a terrace is 
used for each row a wider spacing between rows, with 
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a Closer spacing within the row, will reduce terracing 
costs per acre. It will also facilitate contour cultiva- 
tion and equipment movement within the orchards, 
and will still provide the same number of trees per 
acre. The usual procedure of providing suitable ter- 
race outlets, nonerosive grades, and ample terracing 
channel capacity should be followed for orchard ter- 
races. The latter is particularly important where 
overtopping would be detrimental. Systematic main- 
tenance work should also be emphasized. 

Where square-planted orchards are already estab- 
lished, terracing becomes very difficult without seri- 
ously damaging the trees. In the majority of old 
orchards, terrace construction is usually impractical. 
If topographical conditions permit, regular terraces 
should be constructed only in old orchards where 
the benefit by increased life and moisture conservation 
will overbalance the loss (normally anticipated) by the 
removal of trees. Some growers estimate that terrace 
construction is practical when not more than 8 percent 
of the trees have to be removed. Usually standard 
spacing and channel capacity should be provided for 
terraces in old orchards. 


Mulching 


HE APPLICATION of mulch as an erosion- 

control measure in orchards and vineyards should 
receive much more attention. This is especially true 
under conditions where a permanent sod or semi- 
permanent cover crop is difficult to maintain, and 
where available moisture is limited. Mulch in 
orchards effects much the same kind of erosion control 
as leafmcld and litter in the forest. An advantage of 
mulching over cover cropping is that the mulch will 
conserve moisture for the trees instead of taking it 
from them. With a proper depth of mulch, weeds are 
eliminated and, as the straw or other mulching mate- 
rial rots, organic matter is added to the soil. 

The use of mulching materials for the purpose of 
erosion control will depend upon their availability 
or cost and their adaptation to the particular orchard 
crop being grown. On certain areas it may be good 
practice to set aside a definite portion of a farm for the 
sole purpose of producing mulch for the orchard areas. 
Insect or disease control may be a factor to be con- 
sidered as well as fire hazard. The former may be 
partially offset by not placing mulch directly against 
trees, and the latter can be overcome to a large extent 
by applying only around trees or in alternate strips or 
rows. When applied in strips, however, mulch should 
be laid as nearly as possible on the contour. 

(Continued on p. 286) 




















On Opposite Sides of An Old Soil Fence 


By Helen M. Strong ! 





North slope of Palouse hill showing old pioneer soil fence to the left of the modern wire fence. Grazing has 

been unregulated on the left-hand, bare field, but a thick stand of bunchgrass has returned on the right-hand 

field since grazing was regulated in cooperation with the Soil Conservation Service. Six miles southwest of 
Pomeroy, Garfield County, Wash. 


N THE slope of a hillside in Garfield County, 
Wash., there is a long ridge of soil extending 
from the valley flat straight up to the top of the hill. 
This is one of the soil fences thrown up by early pio- 
neers to mark the boundaries of their lands. Most of 
these soil ridges have been plowed over until they are 
obliterated, but this one remains, fortunately, as a 
record of those times when soil instead of wood was 
used in the Palouse hills for fencing. Today, along- 
side it, appears the modern post and wire fence. 
When this soil fence first was heaped up, the hillside 
was covered with a dense, soft stand of bunchgrass. 
As time passed, however, constant, heavy grazing 
kept the grass eaten down close to the roots, leaving 
the range with only a weedy growth. Apparently 
the bunchgrass was all destroyed. Today the fields 
on the left of the sod fence are denuded of vegetation, 
while in sharp contrast those on the right are covered 
with a thick stand of bunchgrass. No seed was 
planted, but roots and seeds dormant in the soil were 
given an opportunity to grow. The contrasting 
fields, marked by the old soil fence, illustrate definitely 
what can be done to reclaim denuded slopes in the area. 


1 Soil Conservationist, Division of Cooperative Relations, Washington, D. C. 
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The picture was taken on October 30, 1936. For 
the preceding 18 months, grazing on the right side of 
the fence had been regulated in cooperation with the 
Soil Conservation Service, while on the other side 
every spear of grass continued to be foraged. On the 
one field soon there will be neither soil nor forage, the 
land a liability to the owner; while from the other 
there will a be steady and increasing animal income 
from a stable feed supply. 

There is no doubt that the condition presented on 
the bunchgrass side of the fence represents the natural 
condition on these ranges. The miles and miles of 
nearly bare hillsides, today crisscrossed with cattle 
trails, do not in any degree represent the scene as it 
lay before the eyes of the first travelers through this 
area. As for the bunchgrass, it is now found only 
on an occasional rocky spot which is inaccessible to 
cattle. 

Contrast in Vegetative Cover 


A little more than 20 years ago there were some 
fine stands of bunchgrass on the Colville Indian 


Reservation in Washington. Indian grazing in those 
areas had not been severe, so that the grass remained 


hist 





A luxuriant stand of native grass on Henry’s Fork, Sweetwater County, Wyo. This view, taken by the Hayden 
expedition in 1870, provides a convincing contrast to the present-day denuded condition. 





A stand of bunchgrass on the Okanogan Plateau, Colville Indian Reservation, 1912. This represented essentially 
a virgin condition, since it had been utilized only for scattered Indian grazing. The grass reached almost to the 


horses’ knees. The taller vegetation may be needlegrass. 


almost in its virgin state, while outside the reserva- 
tions it already had been grazed down to the roots. 
In fact, so heavy and rich was the grass when Pardee 
went through it in 1912 that the horses of his pack 
train, hungry after the thin forage outside the reserva- 
tion, continually stopped to eat and had to be urged 
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Photograph by J. T. Pardee, U. S. Geological Survey. 


along. The same thick stand was found at that time 
also on the Okanogan Plateau and in the Columbia 
Valley, where it grew to the horses’ knees. 

The Hayden surveying expedition of 1870 found this 
same rich stand of grass in Utah and Wyoming, a 
vivid contrast to present conditions in areas where 





























A fertile grassland valley on Henry’s Fork, near its junction with the Green River, Daggett County, Utah, 1870. 
Note the high stand of native vegetation, principally western wheatgrass, and the smooth, uncultivated valley 
floor. Today, the cover is missing and the valley floor is serrated with deep gullies. 


weeds, annual grasses, and other growths of less 
forage value have replaced it in some places, and sage- 
brush, the secondary member of the original sagebrush 
association has become the dominant plant in others. 


Grasses Destroyed—Gullies 


In those early days the bottom lands and slopes not 
only were covered with a thick stand of grass, but 
they were smooth and unscarred by deep gullies. 
Grass cover was sufficient to hold the soil, even 
under the impact of heavy downpours on the slopes. 
This same grass controlled flow of water so that 
floods did not cut gullies into slopes, over roads and 
fields, and into the lower level areas. Then, the 
Palouse Hills around Pullman and Moscow did not 
show gullying nor had the best of their topsoil been 
washed or blown off. Now, removal of the climax 
vegetation that through long periods had established 
itself has started an entirely new erosion cycle. If 
allowed to continue it will wear down these hills, 
lower the water table, and finally, after ages, another 
climax vegetation may develop; but neither the 
present generation nor their children and children’s 
children will be concerned with this. The immediate 
heritage will be bare soil, rough land, and a mere 
subsistence or starvation condition unless the balance 
soon is restored in some measure. 


To Restore Natural Conditions 


Restoration of this balance is the aim of the Soil 
Conservation Service, whose work now is to stop the 
vicious cycle induced when the soil lost its protective 
cover. An opportunity is being given for natural 
forces to reassert themselves in reestablishing vegeta- 
tion, to hold and stabilize the soil by protecting it 
against unnecessary losses. In this settled land 


present day farm conditions must be met, so that the 
land will support its population in the present or a 
higher standard of living. This means crop agri 
culture, not grazing alone, and the Soil Conservation 
Service is solving the problem of a crop and animal 
agriculture which will use the soil and at the same 
time save it for future generations. 


Climatic Studies Needed 


Although changes have occurred in vegetative cover, 
lay of the ground, and soil, it is important to remember 
that today we are working under the same climatic 
conditions as existed in the early days of exploration 
and settlement. Climate is characterized by the same 
diversity of wet and dry years, sudden torrential 
downpour, and long dry periods, heat of summer and 
cool or cold of winter, and strong winds, as have 
prevailed throughout historic time. To be sure, 
more information is needed regarding the climate of 
different parts of the area. Such records as exist 
indicate that climate varies greatly from place 
to place, even within short distances. A sound 
soil-conservation program must be based upon the 
climatic conditions existing on the spot, not as they 
are a few miles away where records may have been 
kept. 

Farmer Cooperation 


Land owners in the Pullman-Moscow area have united with the 
Service to develop a sound long-time agricultural program. Here 
for years hills had been cultivated from base to summit. The 
heavy plows, drills, and combines were pulled straight up and 
down these hills, first by teams of many horses, then by power- 
ful tractors taking a heavy toll of fuel on the long grades and 
thus eating into farm profits. Even when seed had been sown 
it might be washed or blown out and the work go for naught. 

Now, under the program, fields are protected by incorporating 
the wheat stubble instead of burning it. This holds the soil 
down through the period of fallow, breaks up the flow of water 
over the fields, retaining it in small hollows so that it soaks into 
the ground instead of running off. Rough land at the base of the 
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hills is sown to grass and kept for pasture. That on the summits 
where soil may be thin or where snow banks form each winter 
also is kept in pasture, leaving the smoothest and best part of the 
hillslope for crops. On the top of some of the Palouse hills they 
are planting windbreaks, using such trees as caragana, black locust, 
and Russian olive, which are adapted to the conditions of rainfall 
and temperature existing in the area. These will help to hold the 
snow, preventing the melted snow water from rushing down over 
the crop land and carrying away the soil. 


Better Income From Smaller Crop Area 


It is interesting to note that this smaller crop area around the 
hillside affords as good an income as that derived from cultivating 
all over the hills. Yields on the rough land at the foot of the hills 
and on the poorer soil of the summits were not so large as on the 
better soil of the midslopes. Furthermore, it costs more in tractor 
fuel and in labor and time for planting, cultivating, and harvesting 
the summits than the areas lower down. Another change in tilling 
the slopes, namely contour cultivation, permits machinery always 
to move on the level, with less expenditure of fuel and labor. 

Around the foothills of the Blue Mountains an original fertile 
soil combined with climatic conditions has invited agriculture— 
first grazing, then grazing and wheat, then wheat, then the 
raising of peas for canneries located in such places as Dayton and 


Here around the Blue Mountains is an area of farm lands and 
prosperous towns dependent upon maintaining the standard of 
soil fertility and an unscarred land surface. The problem was not 
one that could be solved on a single farm, for the interests of each 
farmer were linked with those of his neighbor, and those of the 
entire community intertwined. 

The Service has mapped and studied the needs of the land and 
of the farm communities as to land use. Where the soil is badly 
washed or eroded it is being put into permanent pasture. Pulver- 
izing the soil and keeping it bare during fallow is becoming an 
obsolete practice. The farmer has discovered also that by in- 
corporating stubble and practicing a system of rough tillage he 
attains larger crops. He now plants with a disk drill, instead 
of a hoe drill which would drag up the stubble. Until recently, 
disk drills were not found in the stock of merchants handling 
agricultural supplies. Now every dealer is featuring them, because 
they are in demand under the improved farm practices. 

On slopes which are so steep that erosion would result from 
continuous wheat or pea cropping, buffer contour strips of grass 
have been established to decrease run-off. On higher elevations 
approaching the Blue Mountains, where soils are heavier and 
rainfall higher, peas replace summer-fallow in the rotation; but 
farther away from the mountains at lower elevations where it 
is too dry for peas, summer-fallow is the rule between crops of 
wheat. 





Luxuriant stand of bunch grass in 1912 on Okanogan Plateau west of Omaha Lake in Colville Indian Reservation, 
where up to this time there had been only scattered Indian grazing. Photograph by J. T. Pardee, U. S. 
Geological Survey. 


Athena in the valleys. This general area has an elevation of 2,000 
to 2,500 feet above that of Pullman, and consequently has a higher 
precipitation and humidity and a shorter growing season. For 
example, on the lowlands at Dayton the Pullman conditions of 
climate exist, precipitation progressively increases as the mountains 
are ascended above the town to timber line, and frosts are later in 
spring and earlier in the fall. This has been an advantage, for a 
farmer can prepare his land in the valley, seed it, then go on up to 
his higher acres, prepare and seed that. Harvests likewise come 
in similar succession, from valley bottom to timber line. 


Intensive Land Use 


In short, conditions that might be found in locations separated 
as to latitude are found compressed into a small compass around 
these Blue Mountain foothills. Labor and machinery on the land 
and in the pea canneries can be kept busy during a longer growing 
season than where the land is level, and market demands met for a 
longer period of time. All these elements have contributed to 
somewhat intensive use of the land, leading to severe soil use with 
absence of protective cover against wind and water; to loss of soil 
through sheet wash, gullying, and wind erosion; and in many places 
to cutting up of the smooth land surfaces by gullies. On more than 
one hill slope, soil has washed off down to the rock, or yellow clay 
spots of subsoil are appearing. 


280 


When the first settlers came into this country, they found grass- 
covered or forested slopes without gullying, and smooth valley 
bottoms. Streams were fringed with cottonwood and willow. 
There was a natural balance between erosion, vegetation, and 
rainfall. Wild Horse Creek, flowing through Athena, was at that 
time a clear stream, across which anyone could step. It flowed 
through willows and grassy meadows. Water seeped into it from 
underground drainage, coming in slowly from grass- and forest- 
covered soil. Although heavy rain has always fallen upon this 
land, the mat of vegetation took care of it and kept the streams 
clear and even in flow. 

After the fields were cultivated, when heavy storms brought 
sudden high floods into Wild Horse Creek its channel was cut 
down until the stream flowed in a straight-walled dirt arroyo 20 to. 
25 feet deep across a fertile cultivated and grazed field. Cattle no 
longer could reach the stream for water, nor could it be crossed 
except where bridged. It continually was deepening and widening, 
threatening the entire field. About a year ago the Soil Conserva- 
tion Service installed wire and rock dams a mile apart on this 
stream and since then the channel has filled in 6 or 8 feet. Now 
earth slumps remain where they fall from the sides, vegetation is. 
taking root on them, and the entire channel is becoming stabilized. 
Eventually it will be a shallow grassy depression through the field. 


(Continued on p. 284) 



































A silt flow 2 feet deep inundating a rock road. The silt is froma finely tilled summer-fallow field where the 
stubble was burned several years in succession. Severe sheet washing occurred over the entire slope, and gullies 
are starting in almost every depression. Whitman County, Wash. 





has been chiseled and incorrforated, a rough tillage method which controls 


The wheat stubble cn this field 
run-off. A 3-inch rain did no damage. 
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HE gullies of Stewart County, Ga., like the dust- 
storms of the West and the floods of the East, 
give fame and focus to the fact of soil erosion. 

Stand at the end of a bean row, with Doomsday at 
the tip of your toes, if you would be convinced. When 
the earth is crumbling all around, there can be no 
gainsaying that an agricultural judgment day is close 
at hand. 

It is good earth—bale-to-the-acre land, much of it—- 
that is hurtling into the Stewart County pits. Good 
earth, in chunks weighing 1 ton, 2 tons, 5 tons. Not 
soil easily spared, as sometimes intimated; not a 
recumbent desolation surrendering to a wide-mouthed 
chaos. I don’t think I ever saw lustier collards, 
cabbage, peas, onions or potatoes than on the farm of 
W. T. Halliday. Yet, week by week, month by 
rows are shortening, the vegetable patch is getting 
smaller, the farm is dropping away forever and for 
aye. There’s a peach tree at a crazy angle, given 
brief reprieve on a ledge a few yards down, bursting 
bravely into bloom. There’s a wire-and-picket fence 
tenaciously thrusting 6 feet beyond the edge of an 
abyss; no going around or climbing over today, mister. 
There’s a persistent potato plant growing down 
yonder where no garden fork will ever reach it. 


HE earth trembles and the thunder rolls, in 

glowering paradox to blue skies and sunshine. 
That’s the artillery of soil erosion, with the customary 
mufllers off. 

How deep is this gully? How deep is Providence 
Cave? Howdeep is Halladay? How deep is Rutledge? 
I toss’ out horizontally one pebble, then another and 
another. It is, roughly, 34% to 4 seconds from the 
beginning of the fall to the kicking up of dust down 
below. The pebble drops at 32.16 feet per second. 
My mathematical friend calculates the depth at from 
197 to 257 feet. He uses a simple method, with the 
factor of friction ignored—but it’s close enough. And 
not even a Euclid can accurately estimate the cubic 
yards that have been swallowed by one of these gullies, 
for the dimensions increase and the totals leap even 
as the pencil moves. 


F the pebble were animate and the seconds were 
hours, I wonder what it would think as it makes 
the descent? It’s a pretty swift tumble at best, in 
view of the geologic ages which went into the creation 
of the structure that has been so completely devastated 
within the past 60 to 80 years. There, in bold cross 
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section, is the so-called “A” horizon—the productive 
surface layer; the underlying “B” horizon—likewise, 
aeons in the making. That which delights the eye of 
the artist as he stands in the presence of the Grand 
Canyon is also here, a little less lavishly —the craggy 
grandeur, the cathedral architecture, the complete 
spectrum. Colors fluctuate from reddish bay to 
dappled gray, from chaste white to royal purple, from 
lemon chrome to variscite green. 


T’S a spectacular scenery. Sightseers come hun- 

dreds of miles to look at it. But it’s a scenery that 
Stewart County could do better without. To make 
the scenery, considerable property has been engulfed. 
In the last 2 years many writers have marveled at the 
immensity and rapidity of the damage that has ensued 
since the coming of the ax and the plow. They seem 
pretty well agreed that it was simply the pine-tree pins 
and the grass damask that held the land in place. 


COMMENT on a slender minaret with one 
doughty tree like a flagmast at its tip. “There 
were four trees last year’, says Dasher, project mana- 
ger. “Another 3 months, and there will be none.” 
The big gullies involve some 70,000 acres. And the 
giants grow fast and faster, as if stimulated by an 
overactive geologic gland. The lengthening process 
continues until the top of a ridge is reached. High- 
ways are moved over and over again, and still they 
cannot get far enough out of the way. You can see 
the old roads of last year and the year before, where 
they run to meet a gully, pause for a jump of 15 or 20 
yards, resume on the far side. 
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Go down one road far enough, and you come to a 
veritable delta—great beds of silt, once productive 
soils, now a problem in themselves. You see a 20-acre 
lake on your left, a 40-acre lake on your right, backed 
up by natural dams. “I caught a 9-pound bass there 
last year”, says someone, with a nod of his head. 


AN’T something be done to check the process, 
to stabilize these gullies? 

Well, you can’t slope their banks with a bulldozer, 
plant their sides to Bermuda grass and black locusts. 
That sometimes serves admirably in South Carolina or 
Tennessee. But to do that here would be like handing 
the job to a child with a sand shovel—and you'd lose 
your bulldozer in the bargain. 

How about it, Dasher? How about it Storey? 
How about it Chapman? How about it Bailey? Is 
there nothing you agronomists and engineers can offer 
as a possible solution? 

Well, there is plenty that can be tried, and it’s the 
kind of a challenge that commands serious effort. 


ERE is one road in proximity to a gully head that 
looks as if it might not have to be shifted any 
more. That's because the Soil Conservation Service 
tried the expedient of a diversion ditch. The water 
from the slope above is carried along 700 feet or so toa 
point where it can be emptied into dense woods 
which spread it and slow it and nullify its abrasive 
powers. The ditch is 18 inches deep, 4 feet wide, 
inexpensive to construct. And I am told that it, and 
a number of other similar structures, are proving of 
some value. 
Kudzu is another recourse. It has been tested on a 
small scale, and a more extensive use is in prospect. 
In view of the limited sources of seed, R. Y. Bailey, 


regional agronomist, is suggesting the use of two-node 
cuttings and of coils of vines, where supplies are 
available. He wants to see kudzu well established 
around the rims of some of these gullies to a width of 
50 feet or so. He thinks there may be a chance that a 
thick matting of the vines will give the banks a tend- 
ency to crumble slopingly instead of vertically, and 
that the perennial once established will continue to 
grow and bind after further cave-ins. He has in 
mind the stabilizing effect of kudzu on smaller gullies, 
notably the one near Buena Vista, Ga. 


OMPREHENSIVE soil-conservation measures 

on watershed farms are not being overlooked. 
If run-off can be allayed by better land use, there is a 
chance that the situation will be improved. I have 
before me the cropping plan of a 473-acre farm that 
drains into one of the angriest of the big gullies. It 
carries the specifications for 1937, 1938, 1939, 1940, 
and 1941. It shows 26 acres retired from pasture to 
kudzu within the 5 years; 4.5 acres retired from 
cultivation to kudzu; 15 idle acres planted to kudzu; 
9 idle acres put in forest. In place of 8 acres in small 
grain in 1936, there will be 53.55 acres so planted. 
The acreage in hay will be materially increased. 
Rotation by strips on the contour, will be in vogue 
henceforth. Terraces and terrace outlets will be 
properly constructed on slopes requiring such protec- 
tion. (It is interesting to note that 10 million kudzu 
plants are being planted in the region—Ga., Ala., 
N. C., S. C., Va., Miss., Fla—at this time.) This is 
the sort of intelligence in land use which, multiplied 
throughout the watershed, undoubtedly will help to 
save soil, water, and gully thievery. Whether or not 
the cracking can be stopped, remains to be found out. 
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An Old Soil Fence 
(Continued from p. 280) 


Farther up on Spring Creek, a tributary of Wild Horse Creek, 
may be seen today an excellent example of stream-flow control by 
means of the small pole dam. This creek, formerly clear and con- 
stant in its flow has in the past few years regularly became dry. 
The pole dam built by the Service holds the water back and pre- 
vents floods below. Even during the past dry summer which was 
equally as dry as those of preceding years, this stream has flowed 
continuously. A fence formerly close to the stream has been set 
back about 20 or 30 feet, affording an enclosure where cattle cannot 
graze. Within these 12 months, although no seed has been sown, 
bunchgrass has come back into this small enclosure and has spread 
up me the stream 10 or 15 feet—evidence of the raised water 
table. 

A short distance below this point a large gully had worked it way 
back from the stream into the bluff. It was fed by run-off from a 
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plowed field, and was cutting into a plowed wheat field, the run-off 
from which continually enlarged, widened, and deepened the gully. 
This wheat field was one upon which the farmer depended for a 
good crop, but the gully and the loss of topsoil through the gully 
was fast destroying the field. In order to protect his field, the 
farmer urged that wire check dams be placed across gullies. This 
was done and at the same time the farmer abandoned his practice 
of plowing furrows straight up and down the hill and substituted 
contour plowing. In addition, after his wheat was harvested, he 
incorporated the stubble. A number of heavy rains have occurred; 
yet under present conditions no water has run off the field to back 
up behind the wire dams in the gully, although it was the rainfall 
from this very field which created the gully. No more vivid illus- 
tration can be found of the effectiveness of gully-control work. 
Constructive farm practice now is no longer confined to the 
areas of soil-conservation projects. Passing along the road through 
farms adjacent to the project, one is impressed with the way in 
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SOC ONSERY ATION AND THE C. GC. C2 
By J. G. Lindley” 


HE Civilian Conservation Corps is an organiza- 

tion carrying forward a broad national program 
of conservation—conservation of natural resources 
and of human resources. Its administration is under 
Robert Fechner, Director of the Emergency Conserva- 
tion Work; and the operation of the camps is the joint 
responsibility of the War Department and a Federal 
using service. The using service may be any one of a 
number of bureaus or services under one of the Federal 
departments of the United States Government. 

The Soil Conservation Service in the Department of 
Agriculture is one of these cooperating agencies. 
Camp educational advisers have been furnished copies 
of an outline of instruction in erosion control. Many 
camps are already carrying on courses in soil conserva- 
tion, and others plan to do so in the future. For that 
reason, it might be well to explain something of the 
background of the Soil Conservation Service, its 
objectives, and its work program. 


ERHAPS the most important reason for carrying 
his message on to the enrollees is that a large num- 
ber of them are from farm homes. They will go back to 
their farms. If we, through work in the fields, and 
through the educational program in the camps, can 
give them a clear idea of the need for soil and moisture 
conservation, and tell them how they may adapt this 
work to their own individual farms, our program of 
conservation will be advanced very materially. 
Last summer duststorms choked the western plains. 
Any of you who has ever been in one of these 
duststorms will know the horror and despair that 
they may cause. At the same time that the Great 
Plains Region was crying for moisture, floods were 
surging throughout the East. Also at the same time, 
thousands of once productive acres in the South lay 
completely abandoned, worn out by erosion. Dust- 
storms in the West, floods in the East, abandoned 
farms in the South—all these are due to a single 
cause—the failure of man to take steps to retain 
moisture where it falls, or in the case of excessive 
rainfall, to conduct the surplus water safely from the 
fields. As early as 1873, over 60 years ago, Elisee 
Reclus, the famous French geographer said: “Among 
the causes which, in the history of mankind, have 
Be RO pes paper presented at Fourth Corps Area C. C. C. Conservation 


and Education Congress, New Orleans, La., Feb. 26-27, 1937. 
2 Head, E. C. W. operations, Soi! Conservation Service, Washington, D. C. 


effected the extinction of so many forms of civilization 
we must place in the first order the reckless violence 
with which most nations have treated the soil which 
nourished them.” 

There is, then, a definite need for erosion control, 
whether it be by the Soil Conservation Service, Forest 
Service, T. V. A., or some other Federal or State 
organization. The main thing is to make the public 
aware of the necessity for soil conservation, and to get 
the job of demonstrating erosion-control measures 
done and done properly. 


HE using services have no authority in the edu- 

cational program—no official responsibility; but 
we do have an ethical responsibility, and if we fail to 
do all we can to make the enrollee a better man and 
a better citizen, we shall not have completed our 
task, even though every gully in the United States is 
plugged. 

The Soil Conservation Service is a new organization. 
It is even younger than the C.C.C. It was not until 
April 1934, a year after the C. C. C. first started, 
that we received our first camps. Twenty-two 
camps were allocated to what was then the Soil 
Erosion Service. Public reaction to the work of the 
camps warranted their continuance and their increase 
in number. Today, the Soil Conservation Service is 
operating 156 watershed demonstration areas and 450 
©, C. Cecanipes: 

I might point out here that the Soil Conservation 
Service is not a relief organization. Its work is for- 
warded on a cooperative basis with the farmer. In 
each area, a comprehensive demonstration is made of 
practical methods of erosion control suitable to that 
particular area—work that the farmer himself can 
carry on after the camps have completed their demon’ 
stration and moved to other areas where their work 
is needed. Neither is the service a reclamation organi- 
zation. No efforts are being wasted in trying to 
reclaim land where the soil is irrevocably lost. We 
are trying to save the good land that still remains. 


CCOMPLISHMENTS of the Service must be 
measured largely in terms of influence upon 
agricultural thought and action, inasmuch as the pro- 
gram thus far has been based primarily on the principle 
of demonstration. Indicative of this influence are the 
results of a recent survey showing that 35,500 indi- 
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vidual farmers within the demonstration areas are co. 
operating voluntarily in applying a complete soil con- 
servation program to their land. Of far greater 
importance is theffact determined in the same survey 
that conservation farming practices employed within 
demonstration areas of the Service already have spread 
to nearly 55,000 individual farms outside of Service 
work areas. Such spontaneous acceptance of these 
practices indicates a widespread and rapidly growing 
consciousness of the need for land preservation, and 
constitutes a criterion of the extent to which farmers 
of the country are translating this consciousness into 
action. 

Let me again state that we hope to assist, not only 
the farmers, but also the 70,000 boys who are enrolled 


in S. C. S. camps. We are very anxious to make the 
soil-conservation courses in the camps interesting and 
effective. As we are a new organization, I am sure 
that in the past our men have been somewhat reticent 
about cooperating in the program, possibly feeling that 
they might step in where they were not wanted. Iam 
equally sure that the feeling must be and is being dis- 
pelled, and I wish to assure you of our desire to co- 
operate in this allimportant work. In Soil Conserva- 
tion Service camps technical men will be available 
to aid in instruction if the advisers so desire. Out- 
lines of unit courses to continue the present lessons 
in soil conservation, soil, agronomy, engineering, and 
woodland management into the more advanced stages 
are 1n preparation. 





Orchard Conference 
(Continued from p. 276) 

Rates of mulching will depend upon several factors, 
such as the kind and cheapness of material used, slope, 
type of application, etc. Where mulching of “bald 
spots’ is practiced, at least 2 to 3 tons per acre will 
ordinarily be required to control erosion. This prac- 
tice 1s gaining favor in many areas. For some areas 
contour furrows combined with mulching may be 
advisable to provide the necessary moisture conser- 
vation. 

Conclusions 

ORMULATION and application of erosion-con- 

trol practices for orchard lands present new prob- 
lems, the details of which differ from those encountered 
in areas devoted to annual field crops. Due to the large 
acreage and wide distribution of orchards the problem 
is serious for the nation as a whole. Some orchard 
soils are being eroded so rapidly that the growers 
are becoming alarmed and are willing to comply with 
any reasonable recommended practices which will save 
the soil and thus, the trees, Many of these growers 
realize that if their orchards are to continue to be 
productive they may have to sacrifice temporarily 
some production and income. 

Various erosion-control methods are being practiced 
by progressive orchardists; in fact, the program which 
the Soil Conservation Service hopes eventually to 
inaugurate will not be entirely original. Several meth- 
ods of soil conservation have been tried by one orchard- 
ist or another. Few of them, however, have included 
all of the soil-conservation principles on individual 
orchards. It is believed that the greatest accomplish- 
ment will be achieved by developing a more complete 
erosion program for orchards and by helping each 
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orchardist to become familiar with all applicable 
measures, their application and prorer timing of ofera- 
tions: Whether it be sowing or turning under of 
cover crops, the construction of terraces or annual 
furrows, subsoiling or cultivation, or the application of 
fertilizer, the time it is done and the local details 
involved will be important factors in obtaining favor- 
able results. 


An Old Soil Fence 


(Continued from p. 284) 


which farmers have adopted practices which they have seen 
carried out within the project areas. However, there is need for 
a much wider spread of constructive land use. In passing through 
such areas as the Umatilla, Snake, and Yakima Valleys, with their 
fertile areas, green even in late October under the mild lowland 
climate of the “Banana Belt”, one cannot but feel the necessity 
for changing farm practices, and the significant interrelationship of 
hillside watershed and irrigated valley land interests. Here lux- 
uriant crops of vegetables, apples, pears, and peaches can be 
grown only because of the fertile soil, the warm climate with its 
long growing season, and the supply of water. Eliminate any one 
of these three factors and the entire agriculture of the valley with 
its accompanying town life and market distribution probably 
ramifying to the Atlantic and the Pacific would disappear. The 
climate cannot be changed, the soil can be kept only if the land is 
properly managed; it is the water over which man has the most 
control. 


Irrigation Problems 


The irrigation water comes into these valleys from streams 
whose flow is made steady by forest and grass cover on the water- 
sheds. Should the water flowing through the irrigation ditches 
become laden with silt, it would tend to clog the pore spaces in 
the soil, and finally prevent percolation of water down below the 
surface to the roots of orchard and farm crops. Furthermore, the 
irrigation ditches and reservoirs would become clogged and their 
capacity diminished, thus cutting down the acreage which can be 
cultivated. 

Thus it is that even in the area of eastern Washington and 
northeastern Oregon, the Soil Conservation Service is facing a 
complex of interrelated agricultural and physical conditions, pre- 
senting problems the solution of which lies in their coordination 
toward maintenance of the soil itself and its fertility as the end 
in view. This must be done in order that the people of the region 
may keep for themselves and their children the standard of living 
won so courageously by those who settled the area. 
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oneePOUTURE OF THE GREAT PLAINS. 
Great Plains Committee. Washington, D. C. 1937. 


No one knows why it is that it takes a catastrophe to awaken 
the human creature to a knowledege of his own shortcomings. Yet 
such is the case, as evidenced by drought conditions in the Great 
Plains areas during the years of 1934 and 1936. For a good many 
years cultivation methods as practiced in the region had been injur- 
ing the land to such an extent that large areas were becoming 
increasingly unproductive even in good years; yet nothing was done 
in the way of a definitely constructive program for Great Plains 
agriculture until drought and unprecedented dust storms swept 
the land, leaving in their wake ruined crops and homes and condi- 
tions so deplorable as to necessitate immediate emergency relief 
on the part of the Federal Government. Results of studies made 
under the emergency program point to urgent need for coordinated 
drought-control measures over a long period of time to save the 
soil and water of the region and for the readjustment of its agricul- 
tural life. A realization of the true conditions led to the appoint- 
ment by the President of the Great Plains Committee whose 
studies are summarized and recommendations submitted in The 
Future of the Great Plains. 

Judging from the report of the committee it is apparent that at 
present the legal aspect of the problem is particularly urgent. 
With thousands of farms, covering millions of acres, in such a state 
that they should no longer be plowed, with tenancy on the decided 
increase, and tax delinquencies rapidly bringing about a vicious 
circle of higher tax rates on a diminishing tax base; with the 
persistent use of high cost water for cash-crop production on lands 
of low productivity; with dependency on the increase and inade- 
quate and excessively variable incomes all over the region—all these 
factors, coupled with a noticeable impairment of individual and 
community stability, emphasize the importance of coordinated 
Federal, State, and local legislation for future land and water 
utilization throughout the 10 States comprising the Great Plains. 

With proper legislation for the future stability of the Great 
Plains in view, the need for facts as based on careful investigations 
and surveys is urgent and immediate: Facts concerning the past 
and present uses of land and water; land ownership and land 
tenure and cultural practices on the many and various types of land 
within the region; the facts about climatic risks as relating to 
settlement and agriculture, topography and soils; soil erosion con- 
ditions throughout the whole region and soil capacity with regard 
to plowing and cropping, grazing of grass lands, lands which should 
be left in natural cover; water supplies, both surface and under- 
ground, with irrigation possibilities as related to the needs of all 
small and large farms; the economic capabilities of all people not 
enjoying a decent standard of living. 

Some of these studies are already well established under guidance 
of various agencies and departments of the State and Federal Gov- 
ernments. But, as set forth by the committee, it cannot be expected 
that they will achieve permanent success without uniform and 
adequate legislation involving local and State bodies to provide for 
a workable conservation program in the region. At the time the 
report was filed “‘adequate State legislation for a State-wide program 
of erosion control on private lands is lacking in each of the 10 
States.” 

Only three of the Plains States—Texas, Kansas, and Oklahoma— 
have passed laws providing directly for erosion-control operations. 
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The Kansas law has been declared unconstitutional by the State 
supreme court. The two Texas laws represent the greatest State 
achievement to date in legislation for soil-erosion control. As no 
provision 1s given, however, in either law, for essential changes in 
land use or complete methods of voluntary cooperation of the farm- 
ers, these laws fall short of requirements under the Federal policy 
for land readjustments and conservation of the soil and water of the 
Great Plains. 

It becomes apparent, therefore, that in order to command sub- 
stantial cooperation from landowners and farmers in the Great 
Plains, we must turn to State legislation to supplement the Federal 
programs. With this important objective in view, the President 
has recommended to the State legislatures the adoption of a Standard 
State Soil Conservation Districts Law. “In essence this law pro- 
vides a procedure by which soil conservation districts may be 
organized. They are to be governmental subdivisions of the State. 
In the main they are to exercise two types of power: (1) To estab- 
lish and administer erosion-control projects and preventive meas- 
ures; and (2) to prescribe land-use regulations designed to prevent 
and control erosion. Such regulations are to have the force of law 
within the district.” 

The proposed State law, which is based on recommendations of 
the Land Policy Committee, the Soil Conservation Service, repre- 
sentatives of a number of States, and the Office of the Solicitor, is 
believed adequate to meet the constitutional and legal require- 
ments of the program. Under the law local agencies for erosion 
control could be established, and within their respective areas they 
could perform intensive control operations. The lands of those 
who did not cooperate voluntarily in control programs could be 
brought within the influence of the operations, thus preventing 
the washing and blowing of soil from such lands onto adjacent 
areas engaged in erosion-control operations. 

By the first of April legislation closely paralleling the Standard 
State Soil Conservation Districts Law had been enacted in several 
States in the Great Plains area. 

Another legislative problem that must be solved is that providing 
for a sound conservation program for the retirement, proper admin- 
istration, and more appropriate use of submarginal lands. Accord- 
ing to the recommendations of the committee this legislation should 
include statements as to the purpose of the land acquisition, and 
legal methods for acquiring the land through purchase, condemna- 
tion, gift, and exchange. It should include also authorization to 
acquire the property and for the purchase of title. It is suggested 
that such legislation might well be based upon the land-acquisition 
programs of the States of New York and Wisconsin. 

A serious problem is presented by the jumble of tax statutes now 
existing in the Great Plains States. In many areas tax-delinquent 
lands lie neglected or abandoned to misuse and erosion because of 
notable defects in present procedures both for acquisition by public 
agencies, and for their administration by such agencies after acqui- 
sition. While such a situation exists little can be done throughout 
the region in the way of land readjustments for control of wind 
erosion. Legislation for the correction of the conditions “* * * 
should authorize the acquiring agency to improve and manage the 
lands, to lease them, and to exchange them for others. Finally, 
provision should be made to transfer such lands from subdivisions 
of the State to the State, or vice versa, in order that the most 
appropriate agency may administer the lands for the new land uses.”’ 

It is proposed by the committee that in order to restore the range, 
control erosion, and stabilize the livestock industry, grazing be 
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regulated by law. Since much of the soil erosion in the Plains 
region is directly caused by overgrazing, it is thought that grazing 
regulation can be made effective in any State adopting the Standard 
State Soil Conservation Districts Law. 

For a readjustment of water utilization to land use the committee 
recommends immediate investigation and analysis of all forms of 
water districts and powers now existent in the Great Plains States. 
This would enable the formulation of a definite plan of legislation 
for uniform water control and preservation in this region where 
water is often scarce and every drop of it precious. 

Appendices included in the report are as follows: The President's 
Letter of Instructions; Acknowledgments; Soil and Water Con- 
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servation in the Great Plains Typical Results of Operations Pro- 
gram; Benefits Derived by Areas Surrounding Irrigation Projects; 
The Montana Land-Use Study; A Montana Cooperative Grazing 
Association; A Standard State Soil Conservation Districts Law; 
Summary of Texas Legislation on Soil Erosion Control; Summary 
of the New York Plan for Developing and Preserving State Forest 
Land; Summary of the Taylor Grazing Act; Montana Grazing 
Laws of 1935, Chapter 195; Montana Grazing Laws of 1935, 
Chapter 194; New Mexico Legislation Relating to Underground 
Water; Uniform Underground Water Law for Western States 
Suggested by a Committee of the Western State Engineers’ Asso- 
ciation; A Brief Bibliography for the Non-Professional Reader. 


RANGE IMPROVEMENT BY WATER SPREADING 
(Continued from p. 270) 





Drainage area of about 2 square miles on San Fran- 

cisco Creek, above diversion dam. Good cover such 

as this extends almost to the rim rock below the mesa, 

which is fully 2,500 feet above the dam. The photo- 
graph was taken from the dam. 


with our work at the Mexican Springs Experiment 
Station. Likewise, the 100 dams, diversion ditches, 
and spreaders are all doing their duty in the control of 
erosion and in protecting the neighbors lower down 
the drainage system from periodical floods. 

“All we have to do is to lead the water to the high 
places, and gravitation does the rest”, said Louis 
Cortese, “so wherever we find a low place we run a 
spreader furrow from it on to the next high place. 
Now we never have to attend an irrigation, because 
the spreaders do the job automatically. If we can be 
assured of four runs of water lasting 4 hours, occurring 
at regulated intervals, during the summer, we can 
be assured of 400 tons of hay and ample pasture under 
this scheme. We find, also, that closely spaced water 
holes usually save us grass and flesh on our cattle. 
We arrange it so our cattle have no more than a half- 
mile to travel for water.” 
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Profitable Market for Hay 


Each fall these men buy 600 head of white-faced 
weaners, and these are sold again late the next spring 
after having wintered on the Cortese pastures and 
hay. By this program they sell their hay and grass 
in the most economical way possible, and at the same 
time the manure from the calves returns a rich food 
to the soil. “We've been at this job for 20 years”, 
Louis Cortese told us, “but ithas paid. It’s taken a lot 
of elbow-grease and a lot more patience, and we learned 
years ago that a ranch won't pay if the owner hangs 
around the towns. We've made flood-control work a 
winter's job, and we arrange our ranch set-up so we 
have time to do this. The additional hay and grass 
grown by just removing rock from our fields and 
pastures to build dams and the barn, paid for the labor 
in moving the rock.” 

Today there are trees and shrubs along San Francisco 
Creek channel, and gullies have filled up instead of 
growing into gulches. Springs have appeared in 
parts of the creek bed which formerly were dry as 
bones, and in place of the sparse stands of grama grass 
the higher-yielding western wheatgrass has taken 
strong hold. 

As for the contrasting streams, Frijole and San 
Francisco Creeks, the formera waits still a pair of 
Corteses. Given owners with stout hearts, discern- 
ment, and a knowledge of best stream-control methods, 
Frijole could, within 20 years or less, match her 
sister basin in the matter of fine pasture, heavy hay, 
and fat cattle. 
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